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WATER MANAGEMENT FOR SUSTAINABILITY OF
IRRIGATED AGRICULTURE: AN INDIAN
PERSPECTIVE
J. Dhiman*, J.S. Dhiman, R. Aggarwal and M. Dhiman**
ABSTRACT
Depleting water resources has put the sustainability of Indian agriculture
at stake. To meet the future food demand of growing population, India must
prudently manage its irrigation water. Back up of need-based technology
and its infusion among the farming community plus the necessary policy
support would be vital. This paper discusses issues and concerns related to
agricultural water management and focuses on agronomic practices and
irrigation techniques (tensiometer aided irrigation, optimum plot size, bedfurrow and trench planting, mulching, water saving cropping systems, direct
seeded rice), irrigation measures (underground pipeline system, lining of
canals and field channels), breeding short duration varieties; and aerobic
rice varieties, mechanization for water conservation (use of laser land leveler,
zero-till-drill and Happy Seeder), micro-irrigation (overhead and drip
irrigation, fertigation), protected cultivation (poly-houses and low-tunnels),
ground water recharging (rain water harvesting, renovation of village
ponds, percolation of ponds and check dams, roof top water harvesting,
recharging through abandoned wells, breathing tiles for pavements) are
highlighted. A roadmap for collective action is needs to be developed.
Keywords: Agriculture, water management, food security, sustainability
JEL Classification: O12, O13, O38, Q01, Q15, Q16, Q18, Q25, Q53, Q58

INTRODUCTION
The intensive adoption of rice-wheat
cropping on major part of cultivated land in
India, led to an over-exploitation of natural
resources, notably soil and water, resulting in
impaired soil-health and lowered ground water
table in most of the states. Although
economically valuable, the intensive growing
of these crops is sucking dry the precious
groundwater reserves (Kharola, 2015).The
*

Mc Gill University, Macdonald Campus, Sainte
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Punjab Agricultural University, Ludhiana141004, India
Email: jagdhiman@rediffmail.com

food-bowl states-Punjab, Haryana and
Western Uttar Pradesh -are confronted with
this problem acutely where drop in water table
and water quality have become major
concerns. Additional expenses on deepening
of tube wells and installation of expensive
submersible pumps burden the farmers. Thus
many farmers, particularly small and marginal
ones, are compelled to get loans. Due to
indebtedness, their quandary further
increases. Thus adverse socio-economic
ramifications are associated with groundwater
depletion. The challenges of changing climate
and global warming are also being felt with
concern. All combined, is a threat to the
sustainability of Indian agriculture and food
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security of its people.
To meet the future food demand of
growing population, India must prudently
manage its resources, particularly irrigation
water, by evolving strategic plans for
conserving water and enhancing useefficiency of surface and ground water,
together with improving groundwater recharge
and use of waste waters. Proper back up of
need-based technology and its infusion among
the farming community plus the necessary
policy support would be vital. Capacity
building efforts to enable the farming
community to adopt new approaches and
technologies in irrigated agriculture are needed
(Patel and Rajput, 2015).
This paper discusses issues and concerns
related to agricultural water management and
focuses on agronomic practices and irrigation
techniques (tensiometer aided irrigation,
optimum plot size, bed-furrow and trenchplanting, mulching, water saving cropping
systems, direct seeded rice), irrigation
measures (underground pipeline system, lining
of canals and field channels), breeding short
duration varieties; and aerobic rice varieties,
mechanization for water conservation (use of
laser land leveler, zero-till-drill and Happy
Seeder), micro-irrigation (overhead and drip
irrigation, fertigation), protected cultivation
(poly-houses and low-tunnels), ground water
recharging (rain water harvesting, renovation
of village ponds, percolation of ponds and
check dams, roof top water harvesting,
recharging through abandoned wells,
breathing tiles for pavements), etc. The
governmental policy decisions to arrest the
trends of rapidly falling groundwater are also
discussed.
BACKGROUND ISSUES
Groundwater Resource and Irrigation
Satellite facility showed that groundwater
in the key North Indian states has continued
to deplete fast in the recent past (Fahn, 2014).
The terrestrial water mapping and storagechange study, Satellite based estimates of
groundwater depletion in India together with

NASA Gravity Recovery and Climate
Experiment (GRACE), satellite observations
and the simulated soil-water variations from
hydrological modelling, indicated that
groundwater depleted at 17.7 km3 per year in
Rajasthan, Punjab and Haryana (including the
national capital Delhi). Another study, based
on data from the GRACE, showed that the most
intensively irrigated areas in northern India,
eastern Pakistan and regions of Bangladesh
probably reel through the largest pace of
groundwater loss in any comparable-sized
region on Earth (Rodell et al., 2009 and Fahn,
2014). Studies by scientists of the CSIRNational Geophysical Research Institute,
Hyderabad; the University of Colorado and
the National Center for Atmospheric Research
in Boulder highlighted that groundwater is
depleting at an annual rate of 54 km3 (Fahn,
2014). These findings should be taken as
serious indications. If measures were not taken
soon to ensure sustainable groundwater use,
there might be a fall in agricultural output and
shortage of potable water, leading to extensive
socio-economic implications.
Irrigation is the major consumer of
groundwater in the world. In India, there has
been an increase in dependence on
groundwater over the last five decades. The
irrigated area in India was just 22.6 million
hectare in 1950-51 (Patel and Rajput, 2015). With
efforts directed toward national food security,
irrigation expansion received due focus and
the ultimate irrigation potential of India has
been estimated at 140 million hectare. Currently
the irrigated area in India is around 60 percent.
According to Samra and Sharma (2009), India
met its irrigation potential needs (~ 180 million
ha) from major and medium sources (58.5
million ha), minor sources (81.5 million ha) and
inter-basin river water transfer (35 million ha).
The minor sources comprised 64.1 million ha
as ground water and the rest as surface water.
Canal irrigation had an important place in
agriculture until the 1970’s but by the late
1990’s, groundwater irrigation became the top
source of irrigation in India (Sekhri, 2011).
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Since 1960, there has been 500 percent increase
in groundwater irrigated area (World Bank,
2010). There were more than 20 million wells in
India (IWMI, 2002 and Kharola, 2015) whose
number has increased now. Due to cost factors,
the marginal and small farmers are not as likely
to invest in wells as their larger counterparts
(Foster and Sekhri, 2008).
In addition to irrigation, many Indian rivers
are used for hydro-power generation. India has
an estimated potential of 1.5 lakh mw, 21
percent of which has been built up so far, and
additional 10 percent power generation
projects are under implementation (Hegde,
2012). Besides agriculture, including fishery
and livestock, water is used for industry and
domestic activities, power generation and
environment care. The fraction of use varies
with the country (Table 1) depending upon
the lifestyle of its people, industrial use pattern
and of course, the water use efficiency.
Ta ble 1 : Ag ric ultura l, indus tria l a nd
domestic use of water in different regions of
the world
(%)
Regions Agriculture Industry
Global
69.00
23.00
Europe
33.00
54.00
Africa
88.00
5.00
India
83.00
12.00

Domestic activities
8.00
13.00
7.00
5.00

Source: Hegde (2012)

With increasing pressure of urbanization
and industrialization, water use is expected to
increase in the future. The per capita water
use in India will increase by 5.24, 283.5 and
144.1 percent, respectively in agriculture,
industry and domestic activities (Table 2).
Groundwater Over Exploited in India
Currently, groundwater is being over
exploited in India. A World Bank study cited in
an article in The Economist (c.f. Sekhri, 2012)
estimated that 15 percent of India’s food is
produced by mining of groundwater. Over the
years, the groundwater irrigation, and more so
the tubewell irrigation technology, has
contributed significantly toward growth of

Ta ble 2 : Wate r us e for agric ultura l,
industrial and domestic purpose
(Billion lday-1)
Year

Water use in
Agriculture Industry Domestic
activities
2000
1658
115
93
2050
1745
441
227
Increase (%)
5.24
283.5
144.1

Per capita
(lday-1)
89.00
167.00
87.60

Source: Hegde (2012)

irrigation in India (Patel and Rajput, 2015).
Centrifugal pumps are commonly used to draw
groundwater in a tube well, which operates on
the surface creating low pressure in the tube
well so that the atmospheric pressure exerted
on water outside the well leads to ascending
the water level in the well. If a perfect vacuum
is created, the water would rise 8 m high. This
occurs because the weight of the 8 m column
exerts force equivalent to the atmospheric
pressure. If water table is deeper than 8 m from
the soil, then centrifugal surface pump
becomes dysfunctional. In that case,
submersible pumps are used to funnel out
water. These are, however, costlier than the
surface pumps.
Monitoring the Ground Water Shortage in
North-western India
Adequate availability of freshwater is of
special interest to India to meet the needs of
its burgeoning population (Mall et al., 2006,
Amerasinghe et al., 2007 and Jain et al., 2007).
It is vital for the sustainability of agricultural
performance. Monitoring the existing and
future condition of water resources is vital in
view of the pressures of climate; land cover
and population (Murray et al., 2012). Climate
variability can potentially alter water resources
(precipitation and surface water) in India
(Chattopadhyay and Hulme, 1997 and Kumar
et al., 2005). As the region is intensively
irrigated and densely populated (Kumar et al.,
2005), it is important that water security is
ensured. Of particular concern is Northwestern India, which is thickly populated
(<114,000,000 people) and recognized by the
Indian Ministry of Water Resources as a region
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with groundwater withdrawal exceeding
recharge. Recent research in India has largely
focused on optimizing farm yields against the
backdrop of growing water shortage.
Scientists have used diverse techniques
and tools for studying water balance. Jalota
and Arora (2002) employed simple hydroagricultural models to estimate variability in
evaporation and drainage losses under
different cropped soils in Punjab. Annual
evapo-transpiration was found to be 6-11cm
less in coarse-textured soils (compared with
medium textured soils), yet required more
irrigation water. This is important for
developing water management strategies.
In India, local groundwater asset has
traditionally been appraised using direct water
table measurements (Naik and Awasthi, 2003
and Sharda et al., 2006), geochemical tracers
(Sukhija et al., 1996 and Rangarajan and
Athavale, 2000) and electrical resistivity
techniques (Israil et al., 2006).
In recent years, satellite-based gravity field
retrieval technique has been used to monitor
groundwater fluxes (Murray, 2013). India has
received attention in this respect, due to the
aptness of technologies like gravity recovery
and climate experiment (Tapley et al., 2004) and
satellite mission in detecting gravity anomalies
vis-à-vis large groundwater mining (Rodell et
al., 2009 and Tiwari et al., 2009).
Global positioning system (GPS) based
application in precision farming is being used
for farm planning, field mapping, water
sampling, tractor guidance, scouting and yield
mapping, etc. The technique allows working
even during low visibility field conditions of
rain, dust, fog, and darkness. It also allows
accurate mapping (Shanwad et al., 2003). Geospatial technologies hold great potential for
monitoring water resources.
DECLINING WATER RESOURCES: THE
PUNJAB CASE
In India, Punjab had been the most
developed state as far as its hydrology is
concerned. The name Punjab literally means
Land of Five Rivers. Water resources of these

rivers (Sutlej, Beas, Ravi, Chenab and Jhelum)
and their tributaries have been used for
agricultural and other purposes since ages.
The present Indian Punjab, has only Sutlej,
Ravi, and Beas rivers.
During the British rule, an elaborate canal
network was laid in India. To serve different
parts of Punjab, Upper/Lower Bari Doab Canal,
Chenab Canal, Bist Doab Canal and other
canals were dug. In 1947, when India became
independent, the famous fertile grain
producing canal-irrigated area of Punjab was
left with Western Punjab in Pakistan. The first
Prime Minister of India Pandit Jawahar Lal
Nehru, giving due emphasis on agriculture,
said Everything else can wait but not
agriculture.
Thenceforth, India embarked upon five
year development plans whereby agriculture
received the due emphasis through
development of surface water resources and
related infrastructure. The canal irrigation got
an impetus with the build-up of dams such as
Bhakhra Dam (on River Sutlej) and Pong Dam
(on River Beas) and Ranjit Sagar (Thein) Dam
(on River Ravi) and commissioning of many
canals like Bhakhra Canal, Sirhind Feeder
Canal, Eastern Canal, etc. Pandit Nehru
described these dams as modern temples as
the canals emanating therefrom served as life
lines for agricultural and other activities.
The cropping area of Punjab is to the tune
of 4.2 million ha, forming ~ 84 percent of the
geographical area. The 86 percent cropped area
of the state uses ~ 85 percent of its water. The
cropping intensity has improved to more than
191 percent (compared to 140.5 percent in India)
indicating that we are growing crops, one after
the other, stressing water and other natural
resources. The contemporary agricultural
landscape of Punjab is dotted more by
tubewells than by canals (Table 3) with meager
canal (27.4 percent) resources (Abbot et al.,
2015, Dhillon, 1992, Sarkar et al., 2009, and Hira,
2009).
In 2010-11 Punjab had 98.3 percent of the
cropped irrigated area (72.7 percent tubewell
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Table 3: Source-wise irrigated area percentage in Punjab
Year
1970-71
1980-81
1990-91
2000-01
2009-10
2010-11
2011-12

Canals
44.5
42.3
42.7
24.3
27.4
27.4
27.4

Source of irrigation (%)
Tubewells
Others
55.1
0.2
57.3
0.4
57.1
0.2
75.6
0.1
72.5
0.1
72.6
0.0
72.7
0.1

Total area
(000, ha)
2,888
3382
3909
4038
4071
4070
4086

Irrigated area
(percent)
74.7
85.4
94.0
96.5
97.9
98.0
98.3

Source: Statistical Abstracts of Punjab (Various issues)

irrigated). Over the years, the canal irrigated
area in Punjab has shrunk from 44.5 percent in
1970-71 to 27.4 percent in 2009-10 onwards,
while that under tubewell irrigation increased
from 55.1 to 72.5 percent (Table 3). The
decrease in canal irrigated area resulted from
irregular and inadequate supply of canal water
and maintenance of canal system. There is a
need to solve the mismatch between the critical
crop irrigation requirement time and canal water
availability. The general increase in irrigated
area stabilized agricultural production and was
linked with reduced yield fluctuation (Abbot
et al., 2015). The yield is generally higher in
the areas where the irrigation water is at the
command of farmers (Singh, 2004). The annual
water availability from various sources in
Punjab is given in Table 4.
The water quality for irrigation is important
for agricultural production. As we move from
North to South in Punjab, the quality
increasingly drops from low salinity (low RSC)
to medium to high salinity (high RSC).

Table 4: Annual water availability from
various sources in Punjab
(Mha-m)
Category of water
resource
Canal water
-available at H/W
-available at outlets
Ground water
Water available
Water demand
Deficit
Source: www.observerindia.com

Amount of annual water
availability
1.79
1.45
2.03
3.48
4.76
1.28

There are three types of water related
problems in Punjab: (i) declining water table in
Central Punjab (ii) water logging and brackish
water in South-western parts and (iii) erratic
rainfall and water run-off in Kandi areas.
Declining Water Table in Central Parts of
Punjab
The available water in Punjab is 3.48 M ham while its demand is 4.93 M ha-m. The deficit
is met with the installation of tubewells. Over
the last 15 years, 75-80 percent of the water
need of Punjab agriculture has been met
through tubewells (Kaur, 2015). To draw more
groundwater for irrigation (than what is
replenished back) needs of increasing area
under rice (Jeevandas et al., 2008), the number
of tubewells increased from about 0.98 lakh in
1960-61 (Hira and Khera, 2000) to 13.83 lakh in
2014 in Punjab (Table 5). Thus, the tubewell
density increased in central Punjab. The
Table 5: Ene rgize d tube we lls in Punjab
during different years
(Lakhs)
Years
1970-71
1975-76
1980-81
1985-86
1990-91
1995-96
2000-01
2005-06
2010-11
2011-12

Diesel
1.01
3.04
3.20
2.21
2.00
1.75
2.85
2.88
2.80
2.75

Tubewell
Electric
0.91
1.46
2.8
4.41
6.00
7.00
7.88
9.05
9.52
9.71

Total
1.92
4.50
6.00
6.62
8.00
8.75
10.73
11.93
12.32
12.46

Source: Statistical Abstracts of Punjab (Various issues) and
Kaur (2015)
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declining water table prompts farmers to go in
for installation of submersible pumps to draw
water from more depth.
The excessive withdrawal of water for
irrigation led to decline in water table. In Punjab
out of 142 blocks, 110 are over-exploited dark
blocks. Average decline in water table in
Punjab varied from 20-25 cm per year in 19802000 to 90 cm per year in 2000-05 to 75 cm per
year in 2005-08. The drop in water table has
been severe in central Punjab (Hira, 2005),
where mean annual water-table declined from
30 to 100 cm while in some areas, it declined in
excess of 100 cm per year (Hira, 2009). It has
been projected that mean water-table depth
would increase to 42.5 m in 2023 for central
Punjab (Hira, 2009). The decline in water table
in different years and its possible reasons are
given (Table 6).
Table 6: Decline in water table in Punjab
during different periods
Probable reasons
Periods
1990-00 (25) :
2000-05 (90) : Less rainfall was received during the period

: Area under paddy increased by more than
3 lakh ha stressing the available water
resource
: More than 2.5 lakh new tubewells were
installed in Punjab, mostly in the paddy area
2005-08 (75) :
2008-13 (45) : More rainfall was received during the period
: More than 1.5 lakh new tube wells were
installed in Punjab, mostly in the paddy area
: Preservation of Sub-soil Water Act-2009
was clamped in the state

kWh (1990-91) to 10,780 million kWh (2012-13)
and the subsidy burden (due to free supply of
power by Punjab Government) from `385
crores to `6236 crores during this period
(Reports of PSEB, Patiala. c.f. Kaur et al.,
2015).The year-wise figures for electricity
consumption and subsidy in Punjab
agriculture are given in Table 7.
Table 7: Year-wise electricity consumption
and subsidy in Punjab agriculture
Year

1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
2000-01
2001-02
2002-03
2002-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12
2012-13

Electricity
consumption
(Million kWh)
5,105
5,543
6,144
6,344
5,980
5,735
6,347
6,049
7,531
8,233
5,534
5,452
5,819
6,243
6,468
7,314
8,230
10,022
9,325
10,469
10,117
10,249
10,779

Subsidy on
electricity
(`Crores)
385
421
593
710
672
693
899
1,189
1,445
1,939
1,659
1,777
1,013
788
874
1,386
1,487
2,284
2,265
2,805
3,023
4,919
6,236

Figures in paraentheses are decline water table (cmyear-1)

Source: Reports Punjab State Electricity Board, Patiala (c.f.
Kaur et al., 2015)

Under situation of declining water table
farmers are compelled to go in for submersible
pumps which burden their exchequers. The
depletion of ground water has rendered many
centrifugal pumps dysfunctional necessitating
shift to submersible pumps adding economic
burden on farmers and stress on the available
underground water which is not unlimited. The
effect is more on marginal and small farmers.
The power consumption in Punjab
agriculture has increased from 5,105 million

Water Logging and Brackish Water in Southwestern Punjab
Water logging in canal command area
mainly in the South-western region (Mukatsar,
Faridkot, Ferozepur), is affecting 0.8 to 0.9 lakh
ha of land. Besides, the quality of ground
water in this region is poor (about 42 percent
of ground water is saline/sodic). The skimming
well technology for pumping out good quality
water floating over the brackish water has been
used at some places. About 4000 units of
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multiple well point system are working in
Muktsar, Faridkot and Ferozepur districts of
Punjab that help to tap good quality water
floating over poor quality water.
Irregular Rainfall and Water Run-off in
Kandi Areas
Punjab has around 8-9 percent area at
foothills of Shivalik Range. This region called
Kandi is characterized by undulating land,
annual soil erosion (80 t per ha), erratic rainfall
(700-1000 mm per year) and deep water table.
Here, due to undulated terrain 20-40 percent
of rainfall is lost as run-off. The water
management strategies here should focus on:
Run-off water harvesting and re-use; In-situ
water conservation (land leveling, bench
terracing, mulching, etc.) and Adoption of water
austerity technologies (efficient irrigation
methods and schedules).
Well interference Stresses the Underground
Water Aquifers
As per the existing system, a land owner
can draw groundwater to any extent he wishes,
even if no water is left for others in the area.
Tubewells are being installed even within the
radius of influence of each other, thereby
reducing discharge due to well interference
(Dhiman et al., 2011). Drawdown at any point
in the area of influence, due to operation of
several wells, is equal to the sum of drawdown
caused by each well individually (Heath, 1983,
Raymond,1988, and Michael and Khepar,1989).
In view of the high tubewell density in an
area, their synchronized working stresses the
underground water resource and the water
table sinks due to well interference (Dhiman et
al., 2011).This is evident from the reduced
tubewell discharge, especially during paddy
growing season. Based on a case study in
Punjab, Dhiman et al. (2011) worked out safe
inter tube well spacing that would not allow
well interference and thereby reduction in
discharge, in a high tubewell density (15 tube
wells in 55 ha) area of village Lalton (Ludhiana
district of Punjab, India) using excess
groundwater for irrigating wheat-paddy crop
rotation. This simultaneous pumping of

groundwater declines groundwater level
(Dhiman, 2009). They concluded that the well
spacing for submersible pumps in Central
Punjab should be kept at least 677 m to obtain
normal discharge from tubewells. This should
also help efficient energy use for pumping
water. For equitable use of water it would be
better if property rights to surface and ground
water are defined (Samra and Sharma, 2009).
Declining Water Resource: An Alarm Bell
for Agriculture
Water is vital for plant and animal living
and functioning. With ~70 percent (in some
countries above 90 percent) of global water
drawl, the main use of freshwater is for
irrigation (Kulkarni, 2011) for 30-40 percent of
the food crops (Seckler et al., 1998) grown on
19 percent land (FAO, 2007). In India, irrigation
uses 83 percent of fresh water (Samra and
Sharma, 2009) and due to mounting domestic
and industrial competition, it is likely to shrink
to 72 and 68 percent in 2015 and 2050,
respectively (Anonymous, 1999).
Food demand, driven mainly by growing
human population, may increase from 7.2 billion
in 2015 to 10.9 billion in 2100 (Gerland et al.,
2014). During 50 years from 1950, global
population saw three fold increase, irrigated
area two fold while water diversion to irrigated
agriculture six fold increase (Kulkarni, 2011).
The input-intensive rice-wheat cropping
followed in India, especially Punjab, Haryana,
western Uttar Pradesh, hugely stressed the
natural resource base. Consequently, there is
an alarming drop in water quantity and quality,
soil health and biodiversity. The water quality
issues are threatening the very dividend that
irrigation had earlier paid during the green
revolution era (Minhas et al., 2010).
The per capita water use in different
continents varies greatly depending on many
agricultural, industrial and demographic
factors. It is 519 m3 per year in Asia compared
to 245, 478, 713, 1280 and 1861 m3 per year in
Africa, South America, former USSR, Europe
and North and Central America, respectively
(Hegde, 2012).
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The per capita water availability in India
that decreased from 5200 m3 in 1950 to 1820 m3
in 2001 to 1700 m3 in 2009 would further reduce
to below 1000 m3 in 2050 (Samra and Sharma,
2009). This scenario can, in the long run,
increase water needs and reduce farm
productivity. In arid and semi-arid areas of the
country, water is already limited for agriculture.
According to Sekhri (2012) one meter decline
in groundwater a year can cut food-grain
production by eight percent, water intensive
crop production by nine percent and cash
crops by five percent.
To meet the emergent food production
demand in the background of gradually limiting
water, its use, particularly in irrigated
agriculture, must be carefully managed by
evolving strategic plans aimed at saving and
conserving resources and enhancing use
efficiency. Appropriate technology back up
and the policy support would be needed.
DRIVERS OF WATER DEMAND AND
DROP IN WATER TABLE
The increasing demand and decline in
water table in India have been attributed to a
variety of causes given below:
 There has been a shift in the pattern of
crops in India. Farmers shifted from low
water crops toward high water consuming
crops over years in India (Table 8).
 Increased groundwater abstraction has
been prompted by the availability of free
or subsidized water and electricity by the

government.
 With increase in population from 1.3
billion in 2005 to expected 1.66 billion in
2050, the pressure on water resources will
increase.
 To cater to the increasing demand of
domestic and industrial sectors there is
overall pressure of urbanization on the
water resources. In 2007, the population
living in urban areas was 28.2 percent and
this proportion is expected to rise to 55.2
percent in 2050 (Hegde, 2012). The
urbanization and increasing population
pressure enhance the water demand.
 Increased industrialization is a driver of
water use. The demand for water is
projected to increase from 30 billion m3 in
2000 to 161 billion m3 in 2050 (Hegde,
2012).
 The growing area under water intensive
cash crops will demand 80 percent more
water by 2050.
 Water consumption in paddy is tripple (62
percent) than wheat (20 percent) of the
total irrigation water requirement and the
water use in paddy (3 cubic meter per killo
of output) is high (Aggarwal et al., 2009).
In Punjab, the cultivation of paddy and
wheat increased manifolds and together,
they accounted for 80.4 percent of the total
area during 2010-11 (Sharma, 2015).
 The area under paddy, which was not the
traditional crop in the Punjab, increased

Table 8: Shift in the cropping pattern in India over the years
(Million ha)
Crop
Rabi crops
Wheat
Pulses
Rapeseed and Mustard
Sunflower
Sugarcane
Kharif crops
Paddy
Groundnut
Cotton
Maize

1960-61

1970-71

1980-81

1990-91

2000-01

2010-11

2013-14

12.9
23.6
2.8
2.4

18.2
22.5
3.3
0.1
2.6

22.3
22.4
4.1
0.1
2.7

24.2
24.7
5.8
1.6
3.7

25.7
20.3
4.5
1.1
4.3

29.1
26.4
6.9
0.9
4.9

31.3
25.4
6.5
5

34.1
6.5
7.6
4.4

37.6
7.5
7.6
5.8

40.1
7.3
7.8
6.0

42.7
6.8
5.9

44.7
6.6
6.6

42.9
5.9
11.2
8.5

43.9
5.5
9.3
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Table 9: Shift in the cropping pattern in Punjab over the years
(000' ha)
Crop
Rabi crops
Wheat
Pulses
Rapeseed Mustard
Sunflower
Sugarcane
Kharif crops
Paddy
Groundnut
Cotton
Maize
Sesamum
*Total Oilseeds

1960-61

1970-71

1980-81

1990-91

2000-01

2010-11

2013-14

1400
903
106
133

2299
414
103
128

2812
341
146
71

3273
149
69
5
101

3408
61
53
10
121

3510
98
31
15
70

3512
76
30
20
89

227
67
447
327
8
75

390
222
397
555
15
189

1183
174
649
382
17
100

2015
83

2611
4

188
18
29

165
19
23

2831
2
483
133
7
8

2851
3
446
130
10
13

*Groundnut + Sesamum













from 227 thousand ha in 1960-61 to 2851
thousand ha in 2012-13 (Table 9).
The area under irrigation in Punjab
increased from 74.7 percent in 1970-71 to
98.3 percent in 2010-11.
The cropping intensity increased from 124
percent to 191 percent during this period
resulting in enhanced abstraction of
groundwater in Punjab.
The growth in the number of tube wells
from 1.92 lakh in 1971 to 13.83 lakh in 201213 (Table 5) resulted in excessive
exploitation of underground water.
The high tubewell density, their
synchronized working stresses the
underground water resource and water
table sinks due to well interference
(Dhiman et al., 2011).
The canal irrigated area registered a
reduction from 44.5 percent in 1970-71 to
27.4 percent in 2011-12 (Table 3). This led
to increased dependency on tubewell
driven groundwater use to produce
enough food for the population.
India is endowed with good rainfall which
is well distributed for over 5-6 months
during the year. There are places varying
in rainfall from less than 100 mm in
Rajasthan to more than 10,000 mm at
Cherapunji in Assam (Hegde, 2012).

 Of the rainfall reviewed, 1047 billion m3
water is lost due to evaporation, transport
and run-off, reducing its availability to
1953 billion m3 of which usable water is
1123 billion m3. Only 18 percent rainfall is
used effectively while 48 percent goes to
rivers and seas.
 Nowadays, there is declining trend in
rainfall. The three decades from 1970 had
an average precipitation of 606 mm and it
reduced to 400 mm during 2000-04. The
trend is depicted in Table 10. Another
noticeable feature is that instead of earlier
stretched rainfall for many days, now it is
only for a few hours. This has affected
the natural recharge of groundwater
aquifer.
 There is lack of proper planning for
systematic groundwater extraction
(Aggarwal et al., 2009).
Table 10: Average annual rainfall received
(mm)
Year
1960-61
1970-71
1980-81
1990-91
2000-01
2010-11

India
1154.8
1255.0
1182.3
1401.4
1035.4
1215.5

Punjab
607.0
650.6
661.7
754.7
405.3
501.1

Source: India Meteorology Department, Chandigarh
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AUGMENTATION/ CONSERVATION OF
GROUND WATER RESOURCES
A variety of measures, such as rain water
harvesting, controlling seepage from canals,
efficient water distribution systems, artificial
recharge of groundwater, conjunctive use of
surface and ground water, use of poor quality
waste water, micro irrigation, etc. could greatly
augment the utility of water resources. Multipronged strategies involving below mentioned
measures which may help in direct or indirect
water saving are required.
Agronomic Practices and Irrigation
Techniques
Tensiometer aided irrigation
Tensiometer is used in irrigation scheduling
to help farmers to decide when to water. In
conjunction with a water retention curve,
tensiometer can be used to know how much to
water. Improved irrigation scheduling in paddy
using tensiometer can save irrigation water in
non- cracking soils without a yield loss. Vatta
et al. (2013) in their discussion paper on
tensiometer reported that the tensiometer
helps save water (14-15 percent) and energy
(70-101 kWh per acre).
Use of tensiometer needs to be popularized
among farmers. For the last couple of years,
the Columbia Water Center has worked in
conjunction with the Punjab Agricultural
University to implement the use of tensiometer,
to decide about irrigation of paddy fields
based on soil conditions and plant

requirements to reduce water usage without
damaging crop yield (Jain-cocks, 2013).
Optimum plot size
Based on soil texture, slope and stream size
in field, the cut-off ratio and basin size have
been worked out for improving irrigation
efficiency. Plot size of 250 m2 in coarse textured
and 500 m2 in fine textured soil for wheat
improved irrigation efficiency and saved 3-4
cm water. Number of plots per acre for different
soil types, slope and discharge rate have been
computed (Table 11) and recommended to
farmers.
The paddy field should be leveled and an
acre should be equally divided into 2 parts.
Bed, furrow and trench planting
Crops are grown on the raised beds while
furrows are used for irrigation. Fertilizers can
be placed on the raised beds, the width of
which is determined to suit the crop to be
cultivated. Bed planting in wheat helps save
irrigation water to the tune of 18-25 percent as
compared to the conventional method of
sowing wheat (Aggarwal et al., 2009). Raised
bed planting system has been used since long
by farmers in India and other countries
(Govarerts et al., 2007) and associated with
water management concerns. This might be to
reduce the adverse effect of excess water on
crop growth or to irrigate crops in semi-arid
and arid regions (Sayre, 2004) to augment water
productivity. Raised beds are widely used in
semi-arid and arid areas to grow crops on the

Table 11: Plots per acre for different soil types, slope and discharge rate
(Litres second-1 )
Soil type Average slope
(%)
Light
0.2
0.3
0.4
0.5
Medium
0.2
0.3
0.4
Heavy
0.05
0.15
0.25

Tubewell delivery size
7.5-10
12.5
7.5-10.0
15.0
17.0-18.0
14.0-15.0
15.0-16.0
13.0-14.0
13.0-14.0
11.0-12.0
12.0-13.0
9.0-10.0
10.0-11.0
7.0-8.0
8.0-9.0
6.0-7.0
9.0-10.0
6.0-7.0
7.0-8.0
5.0-3.0
6.0-7.0
4.0-5.0

(cm)
15.0
20.0
12.0-13.0
10.0-11.0
9.0-10.0
6.0-7.0
5.0-6.0
4.0-5.0
4.0-5.0
-

Source: Package of Practices for Kharif Crops (2014), PAU, Ludhiana
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Canal discharge
30.0
9.0-10.0
7.0-8.0
6.0-7.0
4.0-5.0
-

45.0
6.0-7.0
5.0-6.0
4.0-5.0
-

60.0
4.0-5.0
-

edges of beds or ridges that are formed
between furrows. The raised bed planting
system is being studied and advocated for
many crops including wheat in South Asia
(Gupta and Sayre, 2007) for improving resource
use efficiency, especially of water. However,
the findings for raised bed planting of wheat
productivity were inconsistent compared to
flat bed planting (Jat et al., 2008). Paired row
trench planting of sugarcane saves 14 percent
irrigation water and produces 9 percent higher
yield than conventional planting system.
Mulching
Mulching helps retain moisture in soil
besides keeping it cool and protected against
rising temperature. Mulches have been
recommended for different crops. Application
of straw mulch improves water use efficiency,
helps in water saving by reducing the
evapotranspiration losses (Jalota et al., 2000)
and enhances yield of field crops during
summer months (Zaman and Choudhuri, 1995).
Straw mulching in potato enhanced tuber yield
by 15 percent and saved 5-10 cm water. There
are reports of mulching for rice, apart from
those from China, where water savings of 2090 percent have been obtained with straw
mulches (Shen and Xu, 2003). Tractor drawn
plastic mulching machine can do all operations
of making beds, laying of laterals, placing
plastic mulch on beds and punching holds at
desired spacing simultaneously for
transplanting seedlings of vegetable crops.
This machine could save 68 percent cost of
operation with labour saving of 95 percent.
Water saving cropping systems
The maize-wheat and cotton-wheat
cropping systems have been reported to have
relatively low irrigation requirements (Jalota
and Arora, 2002). The evaporation losses are
reduced due to straw mulching. Thus, cropping
approach may offer a more water-efficient
option to the rice–wheat system, at least for
this region including Punjab and adjoining
states (Jalota and Arora, 2002 and Goyal, 2004).
Timsina et al. (2008) showed that in the Punjab
wheat yields were highest with irrigation based

on soil moisture status rather than crop growth
stage. These and more examples of water
management by agronomic manipulations may
help reduce water stress per unit of crop yield.
Their adoption by farmers depends on many
factors including incentives and there is
considerable room for water saving
technologies to be expanded (Blanke et al.,
2007).
The declining water (surface and ground)
resources (Hira, 2009) are bringing set back to
agriculture. Indian farmers mainly grow paddy
under puddled (submerged) conditions (Kukal
and Aggarwal, 2003) leading to its low irrigation
water productivity (Humphreys et al., 2007).
Since paddy is one of the major consumers of
fresh water, there is a challenge before the
farm scientists to improve its irrigation water
productivity so as to check the decline of water
resources (Tuong and Bouman, 2003).
Resource conservation technologies are being
evolved and evaluated for their suitability both
in submerged and aerobic system of rice
production (Kukal et al., 2005). However,
whether these technologies really help save
irrigation water is to be assessed.
Direct seeded rice
Direct seeding of paddy in medium to
heavy textured soils holds significance with
regards to saving time, labour, energy and input
water. Input water saving in the range of 35-57
percent has been reported for dry seeded rice
sown into non-puddled soil with the soil
maintained near saturation or field capacity
compared with continuously flooded (~5 cm)
in North-western India (Singh et al., 2002 and
Sharma et al., 2002). However, yields were
reduced due to iron or zinc deficiency and
increased incidence of nematodes. The results
of participatory trials in farmers’ fields in Northwestern India suggest an increase or 10 percent
decline in yield on the flat compared with
puddled transplanted paddy, and around 20
percent saving in irrigation time or water,
increasing water productivity. Kaur and Kaur
(2015) reported that the number of direct
seeded rice growers as well as area in Punjab
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increased during the last decade (Table 12).
Table 12: Percent increase in the direct
s e e de d rice growe rs as we ll as are a in
Punjab
Year
2009
2010
2011
2012

Percent increase
Number of growers
5.33
13.33
28.00
37.34

Area
1.67
3.51
7.75
8.08

Based on Kaur and Kaur (2015).

IRRIGATION MEASURES
Underground Pipeline System
Though it seems arduous due to high
initial costs but in the long run it proves
beneficial. The Agriculture Department of
Haryana has undertaken an initiative to install
2.5 to 3 feet deep underground pipeline
systems directly connected to the tubewells
and the fields that can save up to 20-25 percent
water used during irrigation. This way wastage
of water occurring through open channels is
avoided. Further, farmers can use additional
land (earlier occupied by open water channels)
for growing purposes (Anonymous, 2015).
The pipeline has been laid from the Mirjeona
Minor, in Bathinda area of Punjab by the
Punjab Soil and Water Conservation
Department (Anonymous, 2010). Gujarat
Government has also approved a proposal to
lay a pipeline network of sub-minor canals to
irrigate 5 lakh hectares of agricultural land in
54 talukas, which fall under the command area
of the Narmada canal network of the Sardar
Sarovar Project (Anonymous, 2014).
Lining of Canals and Field Channels
Canal is a hydraulic facility that serves as
an important water resource for agriculture.
Lining of canals helps reduce seepage loss
that means saving of water. The flowing water
in the lined canal does not come in contact
with the subsoil and, therefore, does not pick
up harmful salts. It helps prevent weed growth
thereby resulting in saving of spending
incurred on their removal. The maintenance
and operational cost of the lined canal is less.

Further, there is reduction in transmission
losses and erosion in unlined channels
especially in steep areas. However, the high
initial investment for canal lining is 3 to 4 times
than an unlined one. The repair of the lined
canal is also costly. Canal lining has been
exercised in the neighbouring countries using
different materials. India can utilize their
experience.
Watercourses account for more than 20
percent water losses which can be reduced
through their regular and efficient maintenance
(Patel and Rajput, 2015). Lining can be
advantageous but it is expensive. Seepage loss
per 100 meter length of unlined and lined
watercourses are reported to be in the tune of
8.6 and 3.2 percent, respectively. With proper
management and maintenance, these losses
can be cut to 4.7 and 1.5 percent, respectively
(Rajput and Patel, 2005).
It was estimated (Arshad et al., 2009) in
Pakistan that the lining of water courses
reduced water loss by 22.5 percent. The
probable causes of water leakage are cracks,
eroded mortar and structural failure of lined
walls. In addition, the capacity of watercourse
is lowered by silting, resulting in overtopping
of flows at many locations.
In the Uda Walawe irrigation scheme in
southern Sri Lanka, irrigation canals are being
lined with concrete to save water (Meijer et
al., 2006) to enable extension of the irrigated
area. Although concrete lining was known to
reduce groundwater recharging by ~ 50%, the
water that can be used to extend the irrigation
area for more farmers was considered
meaningful.
BREEDING SHORT DURATION
VARIETIES AND AEROBIC RICE
The earlier varieties of rice were of longer
duration requiring more water. For resource
conservation, the recent breeding efforts are,
however, for short duration varieties. The
newly released rice varieties like PR 124
(released in 2015), PR 121, PR 123 (both
released in 2013), PR 122 (released in 2014)
required 135, 140, 143 and 147 days for maturity.
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Aerobic rice cultivation involves the
growing of varieties bred to provide higher
yield potential with lesser water input than
needed for traditional rice cultivation (Bouman
et al., 2002 and Tuong et al., 2004). Compared
with traditional lowland rice production, this
system using aerobic varieties in China yield
about 30 percent less, but with water saving
of ~ 60 percent (Wang et al., 2002), and till
now aerobic varieties have only been
developed in China and Brazil. There is
evidence that yields of these varieties decline
dramatically after 3-4 years of growing.
MECHANIZATION SOLUTION FOR
WATER CONSERVATION
Use of Laser Land Leveler
A levelled field is required for growing a
good crop. When field is not levelled, water
stagnates in the low-sites whereas higher sites
remain dry. This results in uneven crop
emergence and early growth, irregular fertilizer
distribution, and severe weed problems. The
laser land levelling technology is used to level
large fields. Aggarwal et al. (2010) studied
laser levelling in different crops (maize, wheat,
cotton, paddy, berseem, pea, and potato) and
reported water saving in the range of 22-33
percent (average 26.6 percent). Reporting that
10, 25, 50, 75 and 100 percent adoption of laser
land leveller can lead to saving of 1.46, 3.66,
7.33, 10.99 and 14.65 lakh ha-M of water, they
recommended laser land leveller to save water
where problem of water table depletion is a
cause of concern. For paddy, laser leveller had
less variation in height of standing water as a
result of which 16.7 percent water saving was
recorded per irrigation. Crop yield in laserlevelled and graded fields was higher, although,
differences were discernible in some crops
(paddy and pigeon pea) only (Chaudhuri et
al., 2007).
The laser levler technology, recommended
in 2007, ensures better water distribution
efficiency, provides option for the needed
slope, and ensures better crop establishment/
yield. The crop maturity in laser leveled fields
is uniform and better ( Patel and Rajput, 2015).

Nearly 20-25 percent of irrigation water is lost
due to unevenness of fields leading to nonuniformity in germination, poor crop stand,
more weeds and uneven crop maturity affecting
yield and quality of produce. Laser controlled
precision land levelling ensures 2-3 percent
increase in cultivable area, reduction in salt
affected patches in soil, and reduction in
weeds due to improved management
efficiency. The infusion of this technology is
recently picking up as the number of laser
levelers is increasing in Punjab, starting with
just three in 2005-06 to more than 7200 at
present (Dhiman and Dhiman, 2015). The laser
levelled area which was eight ha in 2005-06
rose to 150, 550, 1000, 2000, 4100, 6250, 9370,
11,580 to 15,000 ha in 2006, 2007, 2008, 2009,
2010, 2011, 2012, 2013 and 2014, respectively
(Dhiman and Dhiman, 2015). About 32 percent
of the cropped area has been laser levelled in
Punjab where water saving and productivity
enhancement to the tune of 25-30 percent and
5-10 percent has been achieved. Number of
manufacturers in the state are producing and
selling the machines in Punjab and also in
adjoining states.
Use of Zero-till-drill
Due to depletion of natural resources,
especially underground water and soil health,
Conservation agriculture technologies,
involving minimum soil disturbance, using
crop residue as soil cover (mulch) and
practising crop rotations for achieving higher
productivity have been receiving added focus
(Wolff and Stein, 1998). In India, for the last
over 20 years, efforts for development, fine
tuning and transfer of technology have been
underway even though there are several
limitations (Bhan and Behera, 2014). A lot of
efforts have been made on zero-till or no-till in
wheat under a rice-wheat rotation in the IndoGangetic plains.
The conservation technologies provide
opportunities to reduce the cost of production,
save water and nutrients, increase yields,
promote crop diversification, improve efficient
use of resources, and are environmentally
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benign. However, there are limitations such as
lack of suitable seeders especially for small
and medium holdings, competition of crop
residues, burning of crop residues, inadequate
availability of skilled and scientific manpower
and biased mindset about tillage.
Zero tillage is a technology where the crop
is sown in a single tractor operation using a
specially designed seed-cum-fertilizer drill
without any field preparation in the absence
of residue anchored at optimum to slightly
wetter soil moisture regimes (Bhan and Behera,
2014). Based on trials and farmers experience
considerable saving in water (20 to 30 percent)
and nutrients are achieved with zero-till
planting and particularly in laser leveled and
bed planted crops. According to De Vita et al.
(2007) higher soil water content under no-till
than under conventional tillage indicated less
water evaporation during the preceding period.
Experiences from several studies
conducted in the Indo-Gangetic plains showed
that with zero tillage technology farmers
successfully saved on land preparation cost
(~ `2,500 ) and reduced fuel consumption (5060 litres) per hectare (Sharma et al., 2005). Zero
tillage allows timely sowing of wheat, enables
uniform drilling of seed, improves fertilizer useefficiency, saves water and increases yield up
to 20 percent. Success has also been achieved
in bed planting of wheat, cotton and rice. This
has resulted in savings in irrigation water,
improved fertilizer use and reduced soil
crusting. Such water saving technologies need
promotion.
Happy Seeder
Happy seeder facilitates sowing of wheat
directly in paddy residue in combine harvested
field hence, prevents residue burning and
reduces air pollution (Sidhu et al., 2007 and
Blackwell et al., 2004). This machine combines
stubble mulching and seed drilling functions
into the one machine. This PTO driven machine
can be operated with 45 HP tractor and covers
0.2-0.3 ha per h. The efforts have been made to
develop a lighter and low power Happy Seeder
machine (35 HP tractors) for sowing wheat into

paddy stubbles while retaining the straw as
surface mulch. Government of Punjab is
encouraging adoption of this technology. The
machine also offers a variety of other benefits
such as 60-70 percent less weed growth, water
saving (particularly pre-sowing irrigation),
improved soil health (through improvements
in nutrient supply capacity and soil structure)
and environment quality improvement. The
stubble is cut and picked up in front of the
sowing tynes and deposited behind the seed
drill as mulch.
The machine has also been successfully
tested for mungbean under a wide range of
straw loads. In wheat it leads to around 30 per
cent water use efficiency and saves electricity
to the tune of 81 kW-hr per ha.
MICRO-IRRIGATION
Irrigation uses nearly 90 percent of India’s
water resources of which only half is really
uptaken by crops and the remaining goes waste
either as deep percolation or evaporation
(FAO, 2011). The micro-irrigation technology,
which includes drip and overhead methods of
irrigation, has been advocated to save water
and increase the existing water use efficiency
in agriculture.
Overhead Irrigation
Overhead irrigation is a method of
providing rainfall-like irrigation to crops. It is
also termed as sprinkler irrigation. Water is
distributed through a system of pipes usually
by pumping. Sprayheads at the outlets
distribute water over the entire soil surface. It
gives good results in fulfilling the normal
needs of plants and uniform distribution of
water but water use efficiency is influenced
by strong winds in particular during the day,
when air is warm and dry, and its droplets are
small and application rate is low (Suryavanshi
et al., 2015).
Sprinklers provide efficient coverage for
small to large areas and are suitable for all types
of crops and lawns. However, sprinkler
systems can often clog with the sediment or
debris and large systems incur high capital
costs. The sprinkler makes air humid and wets
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the foliage which might favour the
development of diseases like leaf spots and
blights. The average application rate of the
sprinklers (mm/h) is set lower than the basic
infiltration rate of the soil so that surface
ponding and runoff is avoided. Sprinklers are
not suitable for soils that easily form a crust or
have risk of salinisation.
Drip Irrigation
In this, water is directly delivered to the
root zones of the plant. The dry soil is wetted
with small quantity of water that the roots
absorb. The loss due to evaporation is thus
minimized. The drip irrigation can be either
surface drip or subsoil drip. In the latter, water
is applied to plant roots while maintaining a
relatively dry soil surface. The drip laterals
are laid 10-30 cm below the soil surface. Drip
irrigation has been tried in a number of field
and horticultural crops. Fertilizer can also be
applied along with water in drip fertigation. It
not only increases yield but also saves water
(38 percent) and fertilizer (20 percent) over
conventional method of irrigation in potato.
The drip system, discharge rate and lateral
placement have been studied in relation to
water saving. It has been tried successfully
for vegetables under protected cultivation
(poly-nethouse and low poly tunnel). The
height of low tunnel at 60 cm to grow sweet
pepper using drip irrigation with IW/CPE ratio
of 0.75 was found to give maximum yield (296
q per ha), maximum water use efficiency (5.6 q
per ha.cm) and maximum B/C ratio (2.6).
Irrigation and fertigation schedules for
chilli crop using drip irrigation system have
been developed. The highest yield of green
chilli (302.6 q per ha) was obtained with drip
irrigation which was 43 percent higher as
compared to conventional treatment (206 q per
ha). This technology also saves 46 percent of
water and 20 percent of fertilizer.
Drip irrigation has also been found useful
in the conjunctive use of good quality canal
water and brackish tubewell water. The
maximum tomato yield (63.4 tha-1) can be
obtained by applying canal water with

discharge rate of 1.2 l per hr at IW/CPE ratio of
0.8. The yield obtained by mixing canal water
(0.38 ds per m) and saline ground water in the
ratio of 3:1, 1:1 and 1:3 was 90 percent, 77
percent and 72 percent of the fresh water yield,
respectively.
It is beneficial to grow sugarcane with drip
irrigation under paired row plantation with 0.8
IW/CPE (irrigation water: cumulative pan
evaporation) drip irrigation treatment (75
percent recommended dose of N fertilizer) that
produces maximum of yield (93.3 tha-1). This
gives 25 percent increase in yield, saves
irrigation water (34 percent) and 25 percent
saving of fertilizer (N) as compared with
conventional method (74.7 tha-1).
The solar photo voltaic pumping system
can be used with micro irrigation system (SVP).
Demonstration on the use of SPV system for
micro irrigation system is being undertaken by
Punjab Agricultural University. In Rajasthan,
over 6000 solar water pumps in 33 districts have
been successfully installed (Goyal, 2013). The
Rajasthan Government popularized solar water
pumps by introducing 3HP DC submersible
pumps through 86 percent subsidy scheme
launched in 2011-12 (Tewari, 2012). This is
encouraging in terms of techno-economic
performance of the system. The farmers recover
their share of capital cost within a year or so
(Patel and Rajput, 2015).
Micro-irrigation offers a variety of benefits
that include: water saving, yield enhancement,
power saving, fertilizer saving and better root
distribution pattern. The initial cost of drip
system is a constraint in adoption. Government
of India has offered subsidy for different
categories of farmers to meet the high
installation cost and to popularize the
technology in the long run. There is need to
design and fabricate low-cost drip system for
various vegetable, fruit and ornamental crops
in the home gardens.
PROTECTED CULTIVATION
Poly-houses and Low-tunnels
Although protected cultivation is
undertaken to grow the crop under pest free
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environment, it offers quality production with
advance maturity. Poly-net house and poly
tunnels of different dimensions are in use.
Punjab Agricultural University has designed
a modified poly net-house in 2011 for protected
cultivation of various vegetables. It uses poly
film (200 micron) on top and insect net (40
mesh) on sides. This net-house is simple to
dismantle and assemble and its average life 25
years. The design has been accepted by Punjab
State Farmers Commission for subsidy. Studies
have been carried out for protected cultivation
of various vegetables (tomato, capsicum,
brinjal), flowers (rose, gerbera) and fruits
(papaya). The crops growing under protected
structures can be provided drip-irrigation and
fertigation that saves water and fertilizers.
GROUND WATER RECHARGING
Presently more than 45 percent of the
average annual precipitation, including
snowfall in India goes waste by natural runoff to sea (Mall et al., 2006). Water from cities
going waste in sewers can be channelized to
recharge underground water. The following
ways are useful:
Rain Water Harvesting
Rain water harvesting is the need of the
day due to the shortage of water with the
growing needs of population and urbanization.
The new construction of apartments today
considers installation of the rain water
harvesting system. The water thus saved can
be used for drinking, washing, bathing, etc. or
for recharging the groundwater. On an average,
India receives 400 M ha-m rainfall annually. Of
this merely 17.5 percent (~70 M ha-m) are
available as surface flow and 11 percent (43 M
ha-m) as ground water. Thus, less than onethird (29 percent) of yearly rainfall is used and
the rest is lost as run-off to sea or atmosphere
(Samra and Sharma, 2009). During rainy
season, growing of paddy creates a big pond
(28 lakh ha) in Punjab during which nearly twothird of water from irrigation and rainfall
penetrates below the root zone and ultimately
joins groundwater (Minhas et al., 2010).
Using the available harvesting technology

~ 24 M ha-m of rainwater in small water
harvesting structures in different rainfall zones
in India can be harvested. If properly stored,
nearly 30 percent could be made available as
pre-sowing and protective irrigation for ~ 95 m
ha area under Rabi crops (Samra and Sharma,
2009).
There is a need to promote recharge of
groundwater aquifers by directing the surplus
run-off available during the rainy season. This
can be done by injection wells or through
practising inundating flood-spread. The
surface drains can be used for this and if
required their recharge capacity can be
promoted by installation of recharge shafts.
Renovation of Village Ponds
In India almost every village has pond.
There are over 15,000 village ponds in Punjab
which could be renovated and used for
irrigation. The water stored in these ponds
could thus reduce groundwater withdrawal by
about 6 cm annually (Aggarwal et al., 2009).
Percolation Ponds and Check Dams
The usual methods for ground water
recharge such as percolation ponds and check
dams are important in the watershed
development programmes in India (Samra and
Sharma, 2009). However, techniques like
recharge pits and shafts and injection wells
need to be evaluated and promoted.
Roof top Water Harvesting
A huge quantity of rainwater falls on
rooftops. The rooftop water during or after
rains in the cities is often wasted through
drains. It should be collected and purposefully
used for irrigation or for recharging ground
water. A good scope exists for tapping rooftop
rainwater to the tune of 32.2 million m3 for
groundwater recharge in urban and 70.8 million
m3 in rural areas (Aggarwal et al., 2009). Before
its mixing up with the surface run-off, the
rainwater is generally clean and unadulterated.
Harvesting this water can be useful in many
ways:
· Artificial recharging of groundwater
· Improving groundwater quality
· Reducing load on sewer system
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· Stopping damage to roads and streets
Recharging through Abandoned Wells
There are a number of wells which have
gone dry or whose water levels have declined
greatly in the alluvial and hard rock areas. If
these are nearby, rooftop run-off can be
directed to recharge them. Drain pipes are used
to divert the rainwater collected on the rooftop
of the building to a settlement or filtration tank
and from there into the recharge well i.e.
borewell or dugwell. The casing or outer pipe
used for charging should be slotted or
perforated so that greater surface area is
available for water percolation. The use of
excess canal water for recharging through
abandoned wells can also be useful.
The recharging capacity of a borewell can
be increased by providing the well lining with
openings at regular intervals. It increases
seepage of water through the sides of the dug
well which is used for recharging. To keep up
the intake capacity the bottom of recharge
wells are de-silted annually. The filter mesh at
the entrance point of rooftop drains, settlement
chamber and filter bed in the system should
be provided to ensure the quality of water
entering the recharge wells.
Breathing Tiles for Pavements
The percolated breathing tiles should be
used for pavements as these allow recharging
(Dr G.S. Hira, former Additionla Director of
Research (Agriculture) Punjab Agricultural
University,
Ludhiana
personal
communication). There are unproductive
seepage and evaporation losses in rainwater
harvesting tanks in the Kandi to the tune of
55-60 percent that need to be reduced further
by fitting technology.
USING WASTE WATER
Generally the waste water is used for
irrigating vegetables fields, fruits orchards and
other crops. In India, 18.4 million m3 of
wastewater is generated daily as sewerage and
industrial effluents (Samra and Sharma, 2009).
In order that this is re-used, its pre-treatment
is required. However, only 20 percent of it is
treated in the country (Patnakar, 2001).

Therefore, heavy metals and toxic compounds
remaining in the effluents ( Brar et al., 2000
and Khurana et al., 2003) reach the agricultural
fields posing serious health hazards (Brar et
al., 2000).
Wastewater should be pre-treated to
remove/trim down the toxic load. According
to Pushpavalli et al. (1999) the pre-treated
effluents do not exert any adverse influence
on soils in Tamilnadu. The conjunctive use of
wastewater and freshwater for diluting the load
of toxic elements within permissible limits can
be worthwhile (Minhas and Samra, 2004). In
high precipitation areas, the aquaculture based
use of sewage water has been suggested
(Minhas and Samra, 2004). Efforts should be
made for developing cost-effective pretreatment technology and procedures with a
focus on safety.
CONCLUSIONS AND FUTURISTIC
PERSPECTIVE
Water sustains agriculture and therefore
the well-being of humankind. Timely
technological, policy and strategic measures
are needed to save water, through its
conservation and enhanced use efficiency. It
is not an individual’s responsibility but a
collective action is required. Some points in
this direction are mentioned below:
 Characterization and mapping of water
resources under climate variability
scenario.
 Evaluation of recharge structures.
 Emphasis on non-conventional energy
system (such as solar energy) for
irrigation.
 Strengthening micro irrigation and
fertigation facilities.
 Use of sensors and automation for water
saving through better use efficiency
 Research on hydroponics and aeroponics
especially for vegetables and flowers.
 Sharing of knowledge about international
and inter-sectoral research related to water
(Wescoat Jr, 2014).
 Working drainage technology for water
logged areas.
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 Environment controlled protected
cultivation.
 Development of decision support
systems for water management and
automation in irrigation systems.
 Development of nano-filters for irrigation
and drinking water.
 Developing hydrogel and biochar
technology for better water use efficiency.
 Developing remote sensing technologies
for monitoring water use and devising
need-based strategic plans.
 Ensuring water security to prevent socioeconomic tensions.
 Defining property rights to surface and
ground water for equitable use of water.
 Developing economically viable pretreatment know-how and procedures.
 Enforcement of safeguards for using
wastewaters, as set by the regulatory
bodies.
 Virtual water trade studies for leading
foodgrain producing states.
 Studying integrated effect of field scale
management interventions in crops for
water saving.
Whereas we have to focus more to develop
technologies that can help in enhancing
agricultural production per unit of land and
water, without adversely affecting the
environment, the sustainability of water use
in agriculture needs to be addressed by all
concerned. A roadmap for collective action is
the need of the hour.
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ACREAGE RESPONSE OF SUGARCANE TO PRICE
AND NON-PRICE FACTORS IN PUNJAB
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ABSTRACT
The area under sugarcane has been squeezed over time and larger area
was shift to paddy and wheat cultivation in Punjab. An allocation of area
to sugarcane cultivation was influenced by price and non-price factors.
Considering the factors, the acreage response of sugarcane was analyzed
by employing the Nerlovian Model in Punjab. The study revealed the positive
response of the farmers to changes in sugarcane price in deciding the
allocation of area under sugarcane and its relative income also affects
sugarcane acreage. The non-price factors such as lagged sugarcane area
and yield of sugarcane affects the acreage under sugarcane in the state.
The elasticity of area under sugarcane with respect to both price and nonprice factors was higher in short-run than the long-run. It was further
revealed that adjustment of sugarcane acreage was higher in the long-run
than in short-run.
Keywords: Acreage response, elasticity, Nerlovian model, price, sugarcane
JEL Classification: C30, C81, C83, O13, Q12, Q18

INTRODUCTION
Agriculture plays an immense role in the
development of economy in Punjab. The state
had occupied an important place in the
production of agricultural crops most
importantly paddy and wheat in the country.
Sugarcane is considered to be the most
suitable crop amongst the various crops that
could supplant paddy and wheat for extensive
cultivation under Punjab condition (Singh and
Mehra, 1995). The area was 101 thousand
hectares with the production of 6.00 million
tonnes and yield of 59.41 tonnes per hectare
in 1990-91. The area under sugarcane has
declined to 80 thousand hectares and
*
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Sociology and #Director, Technology Marketing and
IPR Cell, Punjab Agricultural University, Ludhiana
-141004 (Punjab)
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production of 4.67 million tonnes with
productivity of 58.34 tonnes per hectare in
2011-12 (Anonymous, 2012). Due to substantial
upward revision in the prices of cereals
especially wheat and paddy crops which are
comparatively more profitable than sugarcane
crop, area under sugarcane crop has been
squeezing through time (Chahal et al., 2003).
This shows that price of the crop play an
important role in the allocation of resources
for sugarcane cultivation. It has been
observed that higher price is expected to result
in a larger area and production of sugarcane.
On the other hand, non-price factors also
affect the area allocation for sugarcane
cultivation. The performance of the sugarcane
crop in the state has important bearing not
only for growth and development of the
agriculture but also the capacity utilization and
growth of the sugar industry which depends
for its supply of raw materials. The ecological
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factors like rainfall, humidity and temperature
and physical factors such as labour scarcity,
alarming fall in ground water table and delayed
payment affects in sugarcane production in
the state. Therefore, it provides the much
needed-impetus to identify the factors which
influence decision of the farmer to allocate land
to sugarcane production. In this study an
attempt was made to analyze the factors
responsible for the cultivation of sugarcane
crop in Punjab.
More specifically, the study evaluates the
responsiveness of acreage under sugarcane
with respect to price and non-price factors;
and estimate short and long -run elasticities of
sugarcane area with respect to price.
METHODOLOGY
The present study has been carried out in
Punjab. For the accomplishment of the
objective, the secondary data for the last 30
years covering a period from 1980-81 to 201011 based on various parameters relating to
sugarcane and its competing crops such as
wheat and rice were collected. As such data
pertaining to area, yield and production of
sugarcane and its competing crops, SMP of
sugarcane, MSP of rice and wheat, price of
gur and average crushing days of the mills in
the state were collected from various issues of
the Statistical Abstract of Punjab, Economic
Survey of India, Agricultural Statistics at a
Glance, Indian Sugar and through internet
(www.indiastat.com). Therefore, considering
the influence of price and non-price factors on
sugarcane acreage at once, the acreage
response of sugarcane was analyzed by
employing the Nerlovian Model.
Model Specification
Most of the econometric analyses on
acreage response have been carried on annual/
seasonal crops. Therefore, to empirically
estimate the magnitude and nature of the
acreage response to change in price and nonprice factors, Marc Nerlovian Model was used
for the present study. The significant features
of the model are as follows:
i. The rational farmer is more likely to respond

to the price he expects rather than to the
price of the previous period and the
expected price will depend only to the
limited extent on the actual price in the
previous period. Further, for each period
the farmer revises the price he expects to
prevail in the coming year which is taken
as weighted moving average of the past
price, the weights decline exponentially
as one goes back in time (Sangwan, 1985).
ii. The model reflects technological and
institutional constraints which allowed
the farmers only a fraction of the intended
acreage of the current planted area to the
desired area in the current production year.
In the specification of sugarcane acreage
response model, the two crops paddy and
wheat was considered as competing crops.
This was mainly because of extensive
cultivation of these crops in the state. The
comprehensive (including the additional
variables) Nerlovian Adjustment Model was
used in the present study. The model has been
presented in the following way:
A*t  a  b1SPt*  b 2 I*t  b3SYt*  b 4 RPR t  b 5RYR t
 b 6GPt*  b 7 D t  U t

..............( 1)

The independent variables included in the
model were explained as under:
Area under Sugarcane in Period ‘t’
The model was intended to explain the
variations in planned or desired area of
sugarcane in the state. However, the area
planned to grow sugarcane was an
unobservable variable which cannot be
estimated. So, a proxy for this variable was
use. The assumptions of the model were
presented as in the following ways:
A *t  A t
A t  A t 1  β(A *t  A t 1 ), 0  β  1
A t  β(A *t  A t 1 )  A t -1
A t  βA *t  βA t 1  A t -1
.............(2)
A t  βA *t  A t 1 (1  β)
Where,
A *t = Desired area under sugarcane crop
(000’hectare) in period t
=
Actual area under sugarcane crop in
At

624

(000’hectare) period t
A t -1 = Actual area under sugarcane crop
(000’hectare) in period t-1 and
β = Coefficient of acreage adjustment
The equation highlights that the actual
planted area of sugarcane in period ‘t’ was
equal to the actual planted area in period t-1
plus the proportion of the difference between
the desired planted area in period ‘t’ and actual
planted area in period t-1. This implies that the
farmers cannot fully adjust their actual planted
area to the desired area in response to the
explanatory variables.
The coefficient of acreage adjustment ( β )
indicates the speed of adjustment between
desired and actual area in the previous period.
If b approaches to unity, adjustment was
instantaneous while if bapproaches to 0, area
remains unchanged from year to year. Basically,
technological and institutional factors such as
price, risk, relative income, etc. prevent the
intended area for being realized during the
period.
Expected Price of Sugarcane
The farmers make the decision of growing
sugarcane crop on the basis of expected price.
The expected price of sugarcane depends only
to a limited extent on the actual price in the
previous period. The expected price of
sugarcane was also unobservable.
According to Adaptive Expectations
Hypothesis proposed by Nerlove the expected
price was expressed in terms of directly
observable variable.

Pt*  Pt 1

...........(3)

Pt*  Pt*1  α(Pt 1  Pt*1 )

...........(4)

Subject to 0  α  1
where,
P t -1 = Actual price of sugarcane crop (` per
quintal) in period t-1
Pt* = Expected price of sugarcane crop in
period t
Pt*-1 = Expected price of sugarcane crop in
period t-1
 = Coefficient of expectations

The equation states that for each period
the farmer revises the price he expects to prevail
in the coming period in proportion to the
mistake he made in the expected previous price.
If a is equal to zero, previous year actual price
of sugarcane will have no impact on the current
year expected price of sugarcane, and if a is
equal to one, current year expected price of
sugarcane will be equal to last year’s actual
price of sugarcane.
Expected Yield of Sugarcane
An expected yield of sugarcane was
considered to be another important variable
which influence the desired area under
sugarcane in Punjab. This was because relative
income of the sugarcane as compared to paddy
and wheat not only depend on expected price
but also on the expected yield of sugarcane.
The hypothesis was framed to measure the
expected yield of sugarcane which states as:
...........(5)
Yt*  Yt 1
where,
Yt* = Expected yield of sugarcane (quintal
per hectare) in period t
Yt -1 = Actual yield of sugarcane (quintal
per hectare) in period t-1
Relative Price and Yield Risk of Sugarcane
Risk is an important factor in the decision
making process of the farmers. The relative
price and yield risk of sugarcane to the
competing crops paddy and wheat was
unobservable.
It was measured by the ratio of standard
deviation of three preceding prices and yields
of sugarcane to the standard deviation of three
preceding prices and yields of combination of
paddy and wheat. Mathematically, these were
expressed as:
3

RPR t

i 1 (SPt i  SPt )
3
3

2

i 1 (PPWt i  PPWt )
3

where,
RPRt
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2

= Relative price risk of sugarcane to

SPt-1

SPt

combine price of paddy and wheat
in period t
= Price of sugarcane (` per quintal)
in period t-i
=

3



i 1

SPt i
3

3



i1

PPWt i
3

Mathematical expression of yield risk is
given as follows:
3i 1 (SYt i  SYt )
RYR t

2

3
2
3i 1 (YPWt i  YPWt )

3

Where,
RYRt = Relative yield risk of sugarcane to
combine yield of paddy and wheat
in period t
SYt-i
= yield of sugarcane (quintal per
hectare) in period t-i

SYt

=

3



i 1

SYt i
3

YPWt-i = Combine yields of paddy and
wheat (quintal per hectare) in
period t-i

YPWt =

3



i1

I t 1 

(SPt 1  SYt 1 )
(PPt 1  PYt 1 )  (PWt 1  WYt 1 )

where,
I *t

PPWt-i = Combine prices of paddy and
wheat (` per quintal) in period t-i

PPWt =

It can be obtain by the following
mathematical form,

YPWti
3

Relative Expected Income of Sugarcane to
Paddy and Wheat
It is the ratio of gross income from
sugarcane to gross income from paddy and
wheat in combination. It was pointed out the
need to consider the income elasticity of
consumption within the farm household
(Behram, 1966 and Krishna, 1962). The
assumption was that expected current relative
income is equal to previous year actual relative
income of sugarcane to competing crops.
Mathematically, it is expressed as follow:
...........(6)
I*t  I t 1

= Expected relative income from
sugarcane to competing crops
paddy and wheat in period t
It-1 = Actual relative income from
sugarcane to competing crops
paddy and wheat in period t-1
PPt-1 = Actual price of paddy (` per
quintal) in period t-1
PYt-1 = Actual yield of paddy (quintal
per hectare) in period t-1
PWt-1 = Actual price of wheat (` per
quintal) in period t-1
WYt-1 = Actual yield of wheat (quintal per
hectare) in period t-1
Expected Price of Gur
The expected price of gur was also one of
the variables that influence sugarcane acreage
response. An assumption was made that the
expected price of gur depends on the previous
year actual gur price. As the expected price is
unobservable, it can be expressed as
...........(7)
GPt*  GPt 1
where,
GPt* = Expected gur price (` per quintal)
in period t
GPt 1 = Actual gur price (` per quintal)
in period t-1
A dummy variable (Dt) was included in the
sugarcane acreage response model to measure
the effect of sugarcane marketing problems on
the planted area. In order to highlight the
marketing problem the average sugarcane
crushing days in a year by the mills in the state
was taken. It was tallying with the state average
sugarcane crushing days in a year (150 days).
The variable takes a value of one in year in
which average crushing days is more than 150
days considering existence of marketing
problem and zero otherwise. Now, the
estimating model has been obtained by
substituting equations (3), (5), (6) and (7) in
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equation (2) and rearranging as follows:
A t  β(a  b1SPt 1  b 2 I t 1  b 3Yt 1  b 4 RPR t 
b 5RYR t  b 6 GPt 1 )  (1  β)A t 1 
βb 7 D t  βU t

.......... .......(8)

where,
Ut = Error term in period t.
All variables in the sugarcane acreage
response model were in logarithmic form for
convenience of mathematical manipulation and
for direct measurement of short and long run
elasticities (Niamatullah and Khair-uz-Zaman,
2009). The coefficient of adjustment b provides
link between short-run and long-run
elasticities. The long-run price elasticities were
the ratio of short-run elasticities to the
coefficient of adjustment b.
In the final estimation of sugarcane acreage
response model, only those variables are
retained which entered significantly in stepwise regression analysis. Therefore, the
statistically better equation (8) is presented as
follows:
A t  β(a  b1SPt 1  b 2I t 1  b3 Yt 1 ) 
(1  β)At 1  βUt .................(9)

The sugarcane acreage response model
was estimated by the Ordinary Least Squares
(OLS) technique. The estimation of the model
was done using the data from 1980-81 to 201011. F–statistics was followed to test the overall
significant of the model. The lagged
dependent variable (At-1) was included as one
of the explanatory variable in the model. The
inclusion of lagged dependent variable in the
model might cause serial correlation with the
residuals which underestimated the model.
Thus, Durbin-Watson test was adopted to test
the presence of autocorrelation in the model.
Also, independent variables were tested for
the stochastic independent.
Linear sugarcane acreage response model
was also estimated by OLS technique for those
retained variables. A comparison was studied
between log-linear and linear model.
RESULTS AND DISCUSSION
The results presented in Table 1 revealed

that the Coefficient of Multiple Determinant
(R2) was quite high which explained 84.4 per
cent of the variation in the dependent variable
during the period under reference which
indicate a good fit to the data (Table 1). The Fstatistics was found to be statistically
significant, which confirmed the overall fitness
of the model. The Durbin-Watson statistics
was estimated to be 1.540 at k = 4 (k is number
explanatory variable) and was statistically
significant at one per cent level, indicating
absence of autocorrelation in the model.
Table 1: Estimated coefficient of sugarcane
acre age re spons e function, 1980-81 to
2010-11
Dependent variable = ln (sugarcane area)
Variables
Coefficients
SE
Intercept
8.794***
2.334
Log lagged sugarcane area
0.406**
0.197
Log lagged sugarcane price
0.174***
0.048
Log lagged relative income ha-1 0.033***
0.008
Log lagged sugarcane yield
-0.768**
0.300
Mean of dependent variable
8.229
SD of dependent variable
0.164
R2
0.844
Adjusted R2
0.819
F-statistics
33.766***
Standard error of the estimates
0.069
Sum of square estimates
0.660
Durbin Watson test
1.540***
***, ** and * significant at 1, 5 and 10 per cent level
SE: Standard error

The perusal of Table 2 revealed that 74.30
per cent of the variation in sugarcane acreage
was explained by the model. An overall fitness
of the model was observed as the value of Fstatistics was statistically significant. The
Durbin-Watson Test shows inconclusive value
which could not indicate the absence of
autocorrelation in the model. Comparatively,
Log-linear analysis of the data were found to
be theoretically and statistically relevant in
explaining the sugarcane acreage response for
the period under study. The coefficients of the
explanatory variables included in the function
are discussed as under:
Lagged Sugarcane Area
The coefficient of sugarcane lagged area
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Table 2: Estimated coefficient of sugarcane
ac re age re s pons e func tion by line ar
regression analysis, 1980-81 to 2010-11
Variables
Intercept
Lagged sugarcane area
Lagged sugarcane price
Lagged relative income ha-1
Lagged sugarcane yield
F-value
R2
Adjusted R2
Durbin-Watson test

Coefficients
SE
3464.59**
1679.911
0.575**
0.216
4.813*
2.647
-621.108NS 463.289
-2.524NS
2.141
18.109***
0.743
0.702
1.392NS

Table 3: Estimates of short and long-run
elasticities and adjustment coefficient
Variables
Lagged sugarcane area
Lagged sugarcane price
Lagged relative income ha-1
Lagged sugarcane yield
Adjustment Coefficient (b)

SE
0.406
0.174
0.033
-0.768

LE
0.684
0.0293
0.0556
-1.293
0.594

SE: Short-run elasticities
LE: Long-run elasticities

***, ** and * significant at 1, 5 and 10 per cent level
NS: Non-significant
SE: Standard error

was estimated to be 0.406 and was statistically
significant (Table 1). The farmers have a
positive response to sugarcane lagged area
for allocation of area to sugarcane for next
season. The estimated coefficient implies that
one per cent increase in sugarcane area in
previous season; the farmers expand acreage
by 0.406 per cent in next season. Thus,
experience in sugarcane cultivation,
management, technology and institution
seems to play a significant role in expansion
of area under sugarcane (Grover, 1994 and
Nosheen and Iqbal, 2008).
The perusal of Table 1 further shows the
pattern in which the farmers adjust the acreage
under sugarcane in response to the change
lagged area under sugarcane. This represented
by the numerical value of the adjustment
coefficient (b). The adjustment coefficient (b)
was worked out to be 0.594 which was quite
large and indicate rapid adjustments of area
under sugarcane by the farmers. It may also
be pointed out that, the long-run elasticity was
0.683 which was higher than the short-run
elasticity (0.406) as indicated in Table 3. This
indicates rapid adjustment of area under
sugarcane in the long-run.
Lagged Sugarcane Price
The elasticity coefficient of sugarcane area
with respect to one year lagged sugarcane price
was positive and highly statistically
significant (Table 1). This showed there was a

positive response of the farmers to changes in
sugarcane price in deciding the allocation of
area to sugarcane. This was supported by the
studies in which it was revealed that increase
in price of sugarcane will improve production
of sugarcane considerably and more area
under sugarcane (Jaforullah, 1992 and Ramulu,
1996). The estimated coefficient of sugarcane
price implies that with one percent increase in
sugarcane price, ceterus paribus, the farmers
will expand their area under sugarcane by 0.174
per cent in the short–run. The long-run price
elasticity of sugarcane area was estimated at
0.293 which was higher than the short-run price
elasticity (Table 3). Hence, one percent increase
in sugarcane price there is an increase in area
under sugarcane by 0.293 per cent in the longrun.
The findings were inconsonance with the
findings in which the long-run price elasticity
with respect to sugarcane acreage was higher
than short-run price elasticity by almost 55 per
cent (Rahman and Yunus, 1993). The higher
magnitude of long-run price elasticity indicates
that the price policy impacted the decision of
the farmers in allocation of area to sugarcane
in Punjab. To sum up it can be inferred that the
price incentive affect the allocation of area to
sugarcane both in short and long-run.
Lagged Relative Income of Sugarcane to
Competing Crops
The influence of relative income of
sugarcane to competing crops such as paddy
and wheat on sugarcane acreage response in
the state was highly significant. The elasticity
coefficient of lagged relative income of
sugarcane was found to be positive and
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statistically significant. These findings were
in consonance with the studies which revealed
that there has been significant positive
relationship between the relative profitability
of sugarcane with its competing crops and area
under sugarcane (Grover, 1994 and Narayana
and Parikh, 1981). The results further revealed
that higher relative income of sugarcane leads
to larger area to sugarcane crop in the next
year. The area elasticity with respect to relative
income of sugarcane was worked out to be
0.033 in the short-run. The long-run relative
income elasticity of sugarcane area was
estimated to be 0.056 (Table 3). The short-run
elasticity of relative income was lower than
the long-run elasticity. This indicates that the
acreage response seems to be higher in the
long-run than in the short-run. The results
further revealed that 10 percent increase in
relative income from sugarcane to competing
crops leads to 3.3 per cent increase in area in
the next season. The relative income effect of
sugarcane was small on the acreage response
of sugarcane because of lower relative price
of sugarcane with respect paddy and wheat.
Lagged Sugarcane Yield
The estimated coefficient of lagged
sugarcane was quite higher, negative and
statistically significant. The coefficient
indicates negative relationship between the
lagged sugarcane yield and sugarcane
acreage. This implies that one per cent increase
in lagged sugarcane yield leads to 0.768 per
cent decline in sugarcane area in the next crop
season. The significant negative relationship
between the acreage and sugarcane yield was
due to long duration of sugarcane as
compared to competing crops, paddy and
wheat. The short-run lagged sugarcane yield
was -0.768 while the long-run yield elasticity
was works out to be -1.293 (Table 3). This
indicated the extent to which sugarcane yield
played a role in the allocation of area to
sugarcane. The results revealed that sugarcane
own yield plays a least important role in
acreage decisions. As the years proceed in
sugarcane cultivation, the contraction of

sugarcane acreage seems to be more as the
lagged yield of sugarcane increases. This was
very crucial as yield increases the area under
crops increase. But the present study showed
opposite results this may be due institutional
constraints such as delayed in payment,
relative lower price for sugarcane as compared
to paddy and wheat.
The results of the sugarcane acreage
response indicate that decision of the farmers
in the allocation of area under sugarcane was
affected by both price and non-price factors.
The farmers responded positively to the
change in lagged sugarcane area, price of the
cane and its relative income. But, an increase
in yield of sugarcane in the previous season
leads to the contraction of sugarcane area in
the current season. This may due to inability
of the mill to procure the whole output during
flush production of sugarcane and limited
crushing capacity of the sugar mills in the state.
An adjustment coefficient showed rapid
adjustment of area under sugarcane by the
farmer. However, the adjustment of sugarcane
acreage was higher in the long run than in
short-run.
CONCLUSIONS
An analysis of acreage response of
sugarcane revealed that both price and nonprice factors explained 84.4 per cent of the total
variation in sugarcane acreage in the study
area. An adjustment coefficient shows rapid
adjustment of area under sugarcane by the
farmers. The farmers responded positively to
the lagged sugarcane area, price of cane and
its relative income in the allocation of area
under sugarcane for current season. While an
increase in yield of sugarcane in the previous
year brings contraction of area under
sugarcane for current season. It was further
revealed that adjustment of sugarcane acreage
was higher in the long-run than in short-run.
The positive response of sugarcane acreage
to its price indicate that there should be an
effective price policy for sugarcane in which
fair and remunerative price for sugarcane
relative to competing crops and timely payment
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is assured. The price risk involve in area
allocation require an efficient risk management
by involvement of cooperative and private
sectors for sharing risk with the farmers
through contract farming.
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IMPLEMENTATION EFFICIENCY OF MGNREGA: A
STUDY OF INDIAN STATES USING DATA
ENVELOPMENT ANALYSIS
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ABSTRACT
The present study compares the efficiency level of different states of India in
implementing MGNREGA during 2008-09 to 2013-14. The results indicate
that during the period, less than ten states could achieve technical efficiency
score of one and thus can be considered efficient. For India as a whole the
efficiency scores were less than one in all the years. The efficiency score for
Sikkim, Tripura and Goa has been one, consistently for each year under
consideration, implying efficient implementation of the scheme in these
states. The poor states and low literacy-rate states are inefficient to
implement the programme properly. The inefficient states also deploy higher
number workers for per asset. In states with lower efficiency scores, the
states where poverty ratio is high and literacy low, there is scope for
achieving higher output levels through better management of the
programme.
Keywords: Implementing efficiency, DEA, MGNREGA
JEL Classification: C40, C81

INTRODUCTION
In the predominantly agriculture based rural
areas of India lack of employment, particularly
its seasonal nature and lack of income
opportunities have always remained a cause
of concern. The MGNREGA (introduced as
NREGA in selected areas in 2006) was launched
in the entire rural area in 2008 with the multiple
objectives of providing income insurance
through employment in the slack period of
agriculture and for building productive rural
assets. It guarantees 100 days employment in
a year to every rural household who are willing
to work at the wage rate stipulated under the
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programme. Thus, the programme has universal
coverage on self selection basis, as distinct
from targeted beneficiary oriented approaches.
The universal coverage approach not only
makes the programme unique but also makes
it imperative that huge fund be allocated
towards the implementation of the programme.
The total programme expenditure amounted to
more than 33 thousand crores in every financial
year since 2009-10 to 2013-14.
In such a situation concern for the
efficiency in programme implementation is only
natural and has been reflected in a number of
studies in the recent times. It is also noted
that the Act has varied impact across states.
In terms of person-days of employment
generated, works undertaken, and wages paid
in some states (Rajasthan and Himachal
Pradesh), the Act has been very successful
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and in some states (Bihar and Maharashtra),
the impact has been less remarkable (Drèze and
Khera, 2009). A study in West Bengal (Datta
and Singh, 2014) also notes wide variation in
the average efficiency of performance in each
district (based on average of block efficiency
scores calculated using DEA) during 2009-10.
A study in Haryana measures the intra-district
efficiency of the implementation of MGNREGA,
based on secondary data, using DEA found
that during the period 2011-12 and 2012-13 more
than fifty percent districts had efficiency score
1 (Chikkara et al., 2014). Over all technical
efficiency, pure technical efficiency and scale
efficiency were measured. The implementation
of the programme was observed to be
successful as mean score was more than 95
per cent in three fronts in both the years.
These studies, however, are based on
selected states or are district level studies. One
study ranked 25 best performing states of India
using a composite index and notes that literacy
and poverty are positively correlated with the
state ranks (Farooquee, 2013).
It is often alleged that the labour
productivity issues are overlooked in
implementation of the programme and asset
creation has not been to the desirable level. In
this context this paper attempts to measure
efficiency of the all the states in implementing
the programme, using Data Envelopment
analysis (DEA).
DATA AND METHODOLOGY
DEA is a non-parametric method of finding
out the best production frontier on the basis
of inputs and outputs. It enables efficiency
comparisons without any a priori specification
of the production function. In DEA best
practice efficiency frontier is computed.
Efficiency of a decision making unit is then
computed according to the relative distance
of it from that frontier. For the first time Farrel
(1957) measured firm’s efficiency using inputs
and outputs. The CCR model of DEA, named
after Charnes et al. (1981) is the one most
frequently used.
The efficiency of the states of India in

implementation of MGNREGA is calculated on
the basis of state level secondary data
obtained from the official website
www.nrega.nic.in for the six years starting from
2008-09 to 2013-14. Data Envelopment Analysis
(DEA) is used to calculate the relative
efficiency scores of each state. The states are
taken as the decision making unit (DMU) as
the implementing agencies function under the
overall guidance of the state. The change in
their performance level over the years is also
studied by comparing the efficiency scores for
the different years.
There are two approaches to measure the
technical efficiency of a DMU, one input
oriented and second output oriented. Input
oriented approach defines technical efficiency
by comparing the observed level of inputs with
the minimum level of input that could produce
the observed level of output. Output oriented
approach considers the DMU as efficient
which achieves the maximum level of output
among the DMUs using same input bundles.
A benchmark technology is constructed from
the observed input-bundles of the DMU’s in
the sample on the basis of some general
assumptions about the production technology
without specifying a functional form (Neogi,
2008). Input and output oriented efficiency
measures are equivalent under constant
returns to scale assumption and estimates the
same frontier. The choice of the model depends
on the variables on which the DMU has
control. Here we apply output oriented
efficiency measures with constant returns to
scale using statistical software, DEAP version
2.1 (Coelli, 1996).
Thus, in efficiency analysis using the DEA
technique, it is most important to define the
inputs and the outputs. The output here
should relate to the objective of MGNREGA,
which is to provide livelihood security through
employment and to create sustainable assets.
Thus, peoples’ participation in the programme
for availing the income earning opportunity,
reflected in the person days generated is
considered as an output variable. Another
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target of the programme was to provide 100
days employment to each participating
household. Hence the number of households
provided 100 days work is an output variable
as is number of completed assets. Creation of
more assets indicates the better implementation
of the programme. All the three output
variables depend on number of households
provided employment, available fund and wage
expenditure.
The best practice frontier is calculated on
the basis of all the output variables included
in the model. A particular DMU may perform
better in respect of one output compared to
the other outputs, given the input variables.
For example, in a particular DMU, proportion
of households having 100 days of employment
may be lower, but average persondays
generated and number of completed assets
may be higher. Such a case is most likely to
arise in larger states, when work is thinly
distributed among large number of households.
DEA takes care of this phenomenon as a
weighted average of output-input ratios are
considered. Thus, the efficiency scores accord
due importance to all the output considered.
Each DMU (the state), is assumed to
maximize its output 1) person days generated,
2) proportion of households provided 100
days of work among total household provided
employment, and 3) number of completed
assets by using inputs 1) number of
households provided employment, 2) available
fund, and 3) wage expenditure. There are 28
states, each with three inputs and three
outputs. Here, the 28 States are indexed by i =
1 to 28, three inputs by j=1 to 3and three
outputs by k=1 to 3.The relative efficiency
score of a test DMUp or the benchmark is
obtained by solving the following model
proposed by Charnes et al. (1978).
3
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Max  vk yki

k 1

3
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k 1

3
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Thus, xji is the jth input of the ith DMU
yki is the kth output of the ith DMU
vk is the weight of kth output and uj is the
weight of jth input
Since, the linear programming cannot
calculate fraction so the above formula is
transformed by setting the denominator of the
objective function equal to 1. This allows the
linear programming to maximize the numerator.
So the transformed linear program is:
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RESULTS AND DISCUSSION
Efficiency scores presented in Table 1 show
the relative efficiency of the states in each year.
It is interesting to note that the performances
of the states over years have remained
consistent with little change in relative position
of the states over the years. However,
performances have shown variation across the
states in each year.
The perusal of Table 2 shows that the mean
efficiency score (MES) has declined from 0.832
in 2008-09 to 0.694 in 2013-14 with a small
improvement in 2012-13. Number of states
having efficiency score more than mean
efficiency score is highest in the year 2012-13
(16 states) and lowest in the year 2011-12 (9
states). The perusal of Table 2 also shows that,
the number of states with efficiency score (ES)
equal to one, has also come down since 200809. Similarly, the number of states having
higher ES than the MES in a particular year
has also declined.
From the Table 3, it is observed that Sikkim
and Tripura performed consistently for all the
years as the most efficient states with efficiency
score one. Goa also appears as an efficient
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Table 1: State-wise efficiency score during 2008-09 to 2013-14
States
Andhra Pradesh
Arunachal Pradesh
Assam
Bihar
Chhattisgarh
Goa
Gujarat
Haryana
Himachal Pradesh
Jammu And Kashmir
Jharkhand
Karnataka
Kerala
Madhya Pradesh
Maharashtra
Manipur
Meghalaya
Mizoram
Nagaland
Odisha

2008-09
1
1
0.684
0.584
0.995
0.546
0.819
0.859
0.895
1
0.801
0.44
1
0.954
1
0.718
1
0.907
0.695

2009-10
1
0.651
0.379
0.511
0.674
1
0.575
0.456
0.621
0.508
0.753
0.586
1
1
0.802
0.755
0.538
0.924
0.955
0.333

2010-11
1
0.413
0.326
0.377
0.583
1
0.688
0.463
1
0.784
0.514
0.476
1
0.677
0.755
0.688
0.657
1
0.867
0.555

2011-12
0.542
1
0.31
0.484
0.483
1
0.607
0.64
0.792
0.658
0.454
0.661
1
0.648
0.494
0.679
0.651
1
0.927
0.638

2012-13
0.955
0.613
0.392
0.521
0.903
1
0.766
0.461
0.815
0.817
0.795
0.472
1
1
0.63
0.94
0.542
1
0.717
0.601

2013-14
0.996
0.713
0.313
0.516
0.518
1
0.532
0.409
0.918
0.541
0.688
0.811
0.737
1
0.622
0.37
0.517
0.965
0.528
0.694

Average
0.916
0.732
0.401
0.499
0.693
1
0.619
0.541
0.834
0.701
0.701
0.635
0.863
0.888
0.71
0.739
0.604
0.982
0.817
0.586

Punjab
Rajasthan
Sikkim
Tamil Nadu
Tripura
Uttar Pradesh
Uttarakhand
West Bengal

0.563
1
1
0.763
1
0.863
0.623
0.769

0.315
0.974
1
0.619
1
0.849
0.463
0.515

0.441
0.732
1
0.579
1
0.686
0.657
0.522

0.477
0.553
1
0.357
1
1
0.577
0.627

0.495
0.873
1
0.852
1
1
0.489
0.744

0.416
0.609
1
0.869
1
1
0.704
0.453

0.451
0.79
1
0.673
1
0.9
0.586
0.605

Mean

0.832

0.706

0.694

0.688

0.764

0.694

0.73

Source: Authors' calculation

state for the years 2009-10 to 2013-14. Kerala
also qualifies as an efficient state during the
years 2009-10 to 2012-13. Jharkhand, Manipur
and Rajasthan were efficient, only in the year

2008-09. If average of all the years is considered
(Table 1), then Tripura, Goa, and Sikkim emerge
with an efficiency score of one.
Efficiency of the programme depend both

Table 2: Mean efficiency scores (MES), 2008-2014
Year

MES

2008-09

0.832

2009-10

0.706

2010-11

0.694

2011-12

0.688

2012-13

0.764

2013-14

0.694

Number of states
(ES>MES)
15
(55.56)
13
(46.43)
11
(39.29)
9
(32.14)
16
(57.14)
13
(46.43)

Number of states
(ES <MES)
12
(44.44)
15
(53.57)
17
(60.71)
19
(67.86)
12
(42.86)
15
(53.57)

Source: Computed from MIS data (www.nrega.nic.in accessed on 28-11-2014) using DEAP software
Figures in parentheses denote percentages
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Number of states
(ES=1)
9
(33.33)
6
(21.43)
7
(25.00)
7
(25.00)
7
(25.00)
5
(17.86)

Table 3: Efficient states based on Efficiency Score 1, 2008-2014
2008-09
Sikkim
Tripura

2009-10
Sikkim
Tripura
Goa
Kerala

Mizoram
Madhya Pradesh Madhya Pradesh
Andhra Pradesh
Andhra Pradesh
Arunachal Pradesh
Jharkhand
Manipur
Rajasthan

2010-11
Sikkim
Tripura
Goa
Kerala
Uttar Pradesh
Mizoram

2011-12
Sikkim
Tripura
Goa
Kerala
Uttar Pradesh
Mizoram

2012-13
Sikkim
Tripura
Goa
Kerala
Uttar Pradesh
Mizoram
Madhya Pradesh

2013-14
Sikkim
Tripura
Goa
Uttar Pradesh
Madhya Pradesh

Andhra Pradesh
Arunachal Pradesh

Source: Computed from MIS data (www.nrega.nic.in accessed on 28-11-2014) using DEAP software

on internal factors of the programme and also
on the environment in which the intervention
is made, that is, the economic conditions of
the states as reflected in poverty ratio, literacy

rate, etc. The rank correlation between the
ranks of the state, on the basis of average
efficiency score and poverty ratio is negative
(Table 4). This implies that the states with

Table 4: Rank of average efficiency, poverty ratio and literacy rate
States

Average
Rank Average households Rank
efficiency score, (R1) employed per work, (R2)
2008-14
2008-14
Andhra Pradesh
0.916
4
19
24
Arunachal Pradesh
0.732
13
246
1
Assam
0.401
28
126
4
Bihar
0.499
26
58
10
Chhattisgarh
0.693
17
33
16
Goa
1
2
40
13
Gujarat
0.619
20
29
21
Haryana
0.541
25
34
15
Himachal Pradesh
0.834
8
17
26
Jammu and Kashmir
0.701
16
30
18
Jharkhand
0.701
15
27
22
Karnataka
0.635
19
30
19
Kerala
0.863
7
14
27
Madhya Pradesh
0.888
6
20
23
Maharashtra
0.71
14
49
12
Manipur
0.739
12
131
3
Meghalaya
0.604
22
84
6
Mizoram
0.982
3
78
8
Nagaland
0.817
10
109
5
Odisha
0.586
23
32
17
Punjab
0.451
27
57
11
Rajasthan
0.79
11
83
7
Sikkim
1
2
68
9
Tamil Nadu
0.673
18
145
2
Tripura
1
2
10
28
Uttar Pradesh
0.9
5
18
25
Uttarakhand
0.586
24
29
20
West Bengal
0.605
21
38
14

Poverty Rank Literacy Rank
ratio
(R3) (2011-12) (R4)
(2011-12)
10.96
23
54
22
38.93
3
50
26.5
33.89
9
59
18
34.06
8
49
28
44.61
1
56
19
6.81
28
78
2
21.54
14
62
14.5
11.64
20
62
14.5
8.48
26
72
4
11.54
22
52
24
40.84
2
50
26.5
24.53
11
60
17
9.14
25
83
1
35.74
5
54
22
24.22
12
67
7
38.8
4
63
12
12.53
19
55
20
35.43
7
69
6
19.93
15
64
10
35.69
6
61
16
7.66
27
63
12
16.05
17
51
25
9.85
24
70
5
15.83
18
66
8.5
16.53
16
73
3
30.4
10
55
20
11.62
21
66
8.5
22.52
13
63
12

Spearman's rank correlation coefficient Sign= R1 and R2 is '-' ve, R1 and R3 is '-'ve and R1 and R4 is '+' ve.
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higher poverty have lower efficiency score,
that is, programme implementation in poorer
states is inefficient. This is consistent with
findings of other studies (Chakraborty, 2007).
Similar correlation between literacy-rate-ranks
of the states and rank of average efficiency
also has the expected positive sign. It is also
widely noted in literature that a minimum level
of education is needed for better
implementation of the programme (Bonner et
al, 2012, Farooquee, 2013, and Datta and
Singh, 2014). The states are also ranked
according to the ratio of average of the number
of households provided employment and
average number of work taken up each year.
This ratio provides an idea of average number
of workers used for carrying out a particular
work in each state. A lower ratio indicates
proper utilization of workers or labour and
higher efficiency level. The rank correlation in
this case is negative as expected (Table 4).
CONCLUSIONS
The technical Efficiency scores calculated
by using DEA, show the efficiency level of
different states in implementation of
MGNREGA. Three states, Sikkim, Tripura and
Goa have been consistently efficient in their
performance, scoring one in all the six years
under consideration. Kerala, Uttar Pradesh
and Mizoram were efficient for four years. This
indicates consistently better management and
implementation of the programme in these
states. The states with higher poverty ratio
and lower literacy have lower efficiency
scores. These states also deploy higher
number workers for a job. In states with lower
efficiency scores, that is, in states where
poverty ratio is high and literacy low, there is
scope for achieving higher output levels
through better management of the programme.
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MODELING AND FORECASTING OF WHEAT IN
INDIA AND THEIR YIELD SUSTAINABILITY
P. Mishra, P.K.Sahu, B.S. Dhekale and Vishwajith K.P.*
ABSTRACT
Forecasting production behaviours of the major crops play vital role
towards the planners for food and nutritional security. The planners should
have idea about the likely production scenario of the major crops. Wheat
and rice are the two major staple food crops in Indian subcontinent. As such
performance of wheat production is largely associated with food security of
this continent. In this paper attempt has been made to examine the
performance of wheat production in India and its major states during the
1950-2009. This study also focuses on forecasting the cultivated area and
production of wheat in India using time series modelling technique using
Autoregressive Integrated Moving Average (ARIMA) model. The success of
agriculture depends on so many factors from formulation of policy to its
implementation, availability of inputs, climatic conditions etc. Effective
forecasting process should take all these factors into consideration. Instead
of using uni-variate time trend ARIMA models, the study feels inclusion of
factors of production may improve the quality as external exogenous
predictors well as forecasting power of the model.
Keywords: ARIMA, forecasting, performance, production, wheat
JEL Classification: C43, C81, C51, C52, O13, Q56

INTRODUCTION
World population particularly the
population of developing countires is
increasing at an alarming rate. To feed these
ever increasing human populations remains a
challenging task to the planners of the
individual countries and also the world bodies.
The planners should know the likely
population behaviour of the countries under
changing scenario. Wheat is the main source
of energy and nutrition in human diet. About
two third of wheat production in the world is
used for human food and one third is used as
*
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livestock feed. It was grown on 222 million
hectares with production of 722.18 million
tonnes in the world during year 2007. India
ranked second largest producer of wheat next
to China, accounting for 11.63 percent of total
wheat production in the world. Wheat is a
staple food for about one third of population
and major supplement in the human diet
containing protein, niacin and thiamine. Wheat
is cultivated in clay soil and is extensively used
for bread and pasta making . Today India is
exporting sufficient quantities of all types of
wheat (Malik and Singh, 2010).In the realm of
food crops in the world; wheat (Triticum spp.)
occupies the number one position. India is one
of the principal wheat producing and
consuming countries in the world. The Green
Revolution, which was initiated in the country
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in the late 1960s, has had a very significant
effect in increasing the yield of wheat. At
present Uttar Pradesh, Punjab and Haryana
are the three major wheat producing states.
They account for nearly 70 per cent of the total
wheat produced in the country. Mishra et al.
(2013) also forecasted the production
behaviour of onion in India using ARIMA
modeling techniques. Sahu and Mishra (2013)
studied the production, import-export (both in
quantity and value) and trade balance of total
spices in India and China along with world
using Autoregressive Integrated Moving
Average (ARIMA) model for time series data
and forecasted for year 2020. Chandran and
Prajneshu (2006) discussed the newly
developed non-parametric regression
approach for forecasting rainfall. The use of
this new approach was illustrated by modeling
and forecasting the meteorological rainfall data
collected from Kerala, India. The developed
approach was found to be superior compared
with the traditional approaches such as
ARIMA time series and polynomial modeling.
The present study is an attempt to use the
factors of production in the model. As such
the study attempts to examine the production
scenario, growth, sustainability and forecast
the area, production and yield of wheat in major
growing states of India using ARIMA model,
taking in to consideration the factors like
rainfall, fertilizer.
MATERIAL AND METHODS
Before collecting the data of all the
variables first we select the major five states,
with higher production of wheat in 2009. In
wheat selected states are (Punjab, Uttar
Pradesh, Madhya Pradesh, Haryana and
Rajasthan). After selecting the states, the next
task is to collect the all ten variables which are
essential to meet the above objective. The data
collected from published sources and various
issues of agriculture at glances (2010) on area,
production, yield of wheat in major states and
India from 1950-2009 yearly data.
Descriptive Statistics
To examine the nature of each series these

have been subjected to get various statistics.
Descriptive statistics are used to describe the
basic features of the data in a study. They
provide simple summaries about the sample
and the measures. Together with simple
graphics analysis, they form the basis of
virtually every quantitative analysis of data.
Descriptive statistics are typically
distinguished from inferential statistics. With
descriptive statistics we are simply describing
what is or what the data shows. Statistical tools
used to describe the above series are minimum,
maximum, average, standard error, skewness,
kurtosis. Simple growth rates have been
calculated using the following formula:
SGR(%)

(Yt  Y0 )
100
Y0n

where, Yt and Y0 are the values of the last
year and the first year of the series; n is the
number of years.
Sustainability Index (SI)
Singh et. al., (1990) has given the following
measures of sustainability. Sustainability Index
(SI) 

y -s
y max

where y is the average yield of a treatment,
s is the standard deviation of yields over the
years and ymaxis the maximum yield of a
treatment in any year. According to measure
higher value of the index shows higher
sustainability status.
SI 

Ymax  Y
Y

Sahu et al. (2005), According to measure
lower value of the index shows higher
sustainability status.
Pal and Sahu (2007),
SI 

si
1

yi s max

According to measure lower value of the
index shows higher sustainability status.
Improved measures of sustainability yield
index
This has been further improved by Katyal
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et al., (2000) introducing a time coefficient in
the above regression. Thus, the regression
takes the shape of yij = a + bit + ci y j
1

According to this method c is the
i
sustainability index. Thus, depending upon the
value of the regression coefficient c i ,
sustainability index is worked out. As the value
of cj increases the sustainability decreases.
Though, this is again one step forward of the
measure given by ICARDA (1994), the
objections that linear trend model has been
assumed. In present study, (Mishra et. al.,
2014) modified measures has been used by
introducing the scope of for nonlinearity in
the trend model against only the linearity
assumption. Thus the cj used in Katyal et al.
(2000) and the present modified model may not
be same. And according to this modified
measure as the ci decreases, the sustainability
will increase and vice versa.
Box-Jenkins Models
The development of ARIMA models was
based on the methodology described in the
classic work of Box and Jenkins. Uni-variate
ARIMA models use only the information
contained in the series itself. Thus, models are
constructed as linear functions of past values
of the series and/or previous random shocks
(or errors). Forecasts were generated under the
assumption that the past history could be
translated into predictions for the future.
ARIMA modeling was developed following
the standard three steps procedures. (i)
Identification of the model; (ii) Parameter
estimation and (iii) Diagnostic and verification
of the model. The identification step determines
(i) whether the process is stationary and the
possible transformations to obtain stationary
and (ii) whether the form of the process is
autoregressive (AR), moving average (MA)
or both (ARMA), and its orders. Three
parameters are used in summarizing an ARIMA
model are the AR parameter p, integration
parameter d and MA parameter q. Parameters
p and q denote the order of AR and MA, while

d denotes the degree of differencing the series
to obtain stationarity. The autocorrelation
function (ACF) and partial autocorrelation
functions (PACF) of a series together are the
most powerful too, usually applied to reveal
the correct values of the parameters. The ACF
gives the autocorrelations calculated at lags
1, 2 and so on, while PACF gives the
corresponding partial autocorrelations,
controlling the autocorrelations at intervening
lags. Parameter estimation of tentative models
was determined using maximum-likelihood
methods. The autoregressive moving average
(ARMA) model, denoted by ARMA (p,q), is
given by
Yt  1Yt 1  2Yt  2  .......  pYt  p  1 t 1
 2 t  2  ........ q t  q   t

Or equivalently by
Ψ(B)yt  ω(B)εt ,

where B is the backshift operator defined
by Byt = yt-1
A generalization of ARMA models which
incorporates a wide class of non-stationary
time-series is obtained by introducing
‘differencing’ into the model. The simplest
example of a non-s tationary process which
reduces to a stationary one after differencing
is ‘Random Walk’. A process {yt} is said to
follow autoregressive integrated moving
average (ARIMA), denoted by ARIMA (p,d,q),
if  d yt  ( 1  B )d  t is ARMA( p,q). The model
is written as
Ψ(B)(1  B)d y t  ω(B)ε t

Where ε t are identically and independently
distributed as N(0,s 2).The integration
parameter d is a nonnegative integer. When
d=0, the ARIMA(p, d, q) model reduces to
ARMA(p, q) model.
Model Formulation
The whole period under consideration
(1975-2008) has been divided into two parts.
(a) The model formulation period (1975-2005).
(b) Model validation period (2006-2008).
(c) Forecasting period up to 2020.
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Given a set of time series data, one can
calculate the mean, variance, autocorrelation
function (ACF) and partial autocorrelation
function (PACF). The calculation enables one
to look at the estimated ACF and PACF which
gives an idea about the correlation between
observations, indicating the sub-group of
models to be entertained. This process is done
by looking at the cut-offs in the ACF and PACF.
At the identification stage, one would try to
match the estimated ACF and PACF with the
theoretical ACF and PACF as a guide for
tentative model selection, but the final decision
is made once the model is estimated and
diagnosed.
Among the competitive models, best
models are selected based on minimum value
of Akaike Information Criterion(AIC), Bayesian
Information Criterion (BIC), Mean Error (ME),
Root Mean Square Error (RMSE), Mean
Absolute Error (MAE), Mean Percentage Error
(MPE), Mean Absolute Percentage Error
(MAPE) and maximum value of R2 and of course
the significance of the coefficients of the
models. Best fitted models are put under
diagnostic checks through auto correlation
function (ACF) and partial autocorrelation
function (PACF) of the residual.
AIC  2k  2 ln(L)

BIC   2 ln(L)  k ln(n)
1 n
ˆ )
ME   (X i  X
i
n i 1
ˆ 
1 n X X
i 
MPE    i
 100

n i 1 Xi 
1 n
ˆ
MAE   X i  X
i
n i 1
ˆ
1 n X X
i
MAPE   i
 100
n i 1 X i
n

ˆ )
 (Xi  X
i
RMSE 

i 1

n
2
ˆ
 (Xi  X)
n

R2 

i 1
n

 (Xi  X)
i 1

2

2

Where, Xi, X , X̂i are the value of the ith
observation, mean and estimated value of the
ith observation of the variable X and k is the
number of parameters in the statistical model,
and L is the maximized value of the likelihood
function for the estimated model.
The success of agriculture depends on so
many factors from formulation of policy to its
implementation, availability of inputs, climatic
conditions etc. Effective forecasting process
should take all these factors in to
consideration. Instead of using uni-variate
time trend ARIMA models, the study feels
inclusion of factors of production may improve
the quality as well as forecasting power of the
model. In this study, a new procedure has been
used to incorporate all the factors of
production in the model. Initially, all the factors
of production are modelled individually to get
the estimated values for the observed data
points and to forecast its future values based
on the best fitted models in respective series.
In the second step, these forecasted input and
climatological factor values are used as
auxiliary/independent variable in the ARIMA
models of the area, production and
productivity series. With the help the best
fitted models in second step forecasting
values are generated for each series.
Comparison has been made between
forecasted values with simple ARIMA model
and the models with input and other factors.
On the basis on best fitted model, the
prediction has been made up to 2020.
RESULTS AND DISCUSSION
Wheat is one of the two major staple food
crops in Indian subcontinent. As such
performance of wheat production is largely
associated with food security of this continent.
In this section attempt has been made to
examine the performance of wheat production
in India and its major states during the period
under consideration. In whole India, since
1950, the area under wheat has increased from
9.47 million hectare to 28.45 million ha
registering a growth of almost 115.19
percent.The average area under wheat being
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Table1: Per se performance of wheat production in major states of India during 1950-2009
Particulars
Area ('000 ha)
Minimum
Maximum
Mean
S.E.
Kurtosis
Skewness
SGR (%)
Production (000t)
Minimum
Maximum
Mean
S.E.
Kurtosis
Skewness
SGR (%)
Yield(kg/ha)
Minimum
Maximum
Mean
S.E.
Kurtosis
Skewness
SGR (%)

Uttar Pradesh

Punjab

Madhya Pradesh

Haryana

Rajasthan

India

3316
9668
6863.79
287.83
-1.56
-0.35
114.93

1299
3526
2590.3
100.47
-1.48
-0.38
76.25

1969
4661.5
3383.84
83.19
-0.02
-0.32
62.58

345
2492
1436.18
87.93
-1.38
-0.08
373.39

460
2766.3
1681.86
73.49
-0.73
-0.08
204.55

9471
28457.4
20209.92
765.01
-1.31
-0.39
115.19

2574
28554
13223.76
1131.57
-1.51
0.22
563.57

1302
15910
8106.73
672.97
-1.54
0.06
632.2

771
8685.2
3872.08
289.05
-1
0.51
346.82

423
10869.6
4383.33
443.35
-1.25
0.45
1481.79

304
7125
3202.06
283.73
-1.13
0.51
1262.98

6183
80982.4
38574.97
3228.4
-1.43
0.21
691.93

693
3002
1698.33
95.69
-1.5
0.2
159.66

869
4696
2770.3
163.45
-1.43
-0.09
248.08

391
1863
1066.88
59.55
-1.4
0.32
143.5

815.6
4390
2494.29
151.88
-1.47
0.11
262.95

594
3175
1681.6
95.69
-1.37
0.33
260.71

653
2907
1694.43
98.6
-1.52
0.1
203.08

20.209 million ha coupled with a negative
skewness clearly indicates that the expansion
in area has taken place during the later period
under consideration. In fact the effect of green
revolution is being reflected. In Uttar Pradesh
area under rice has increased by 6.3 million ha
during the period from 3.31 million hectare to
9.66 million hectare. Thereby, registered the
simple growth of 114.93 percent during the
period. The platykurtic nature followed by
slight negative value of skewness (-0.35)
indicate that there has been marginal shift of
area in favour of wheat during the latter period.
The effect of expansion of area is clearly visible
in the production scenario of wheat. For whole
India, with a mere 6.18 million tonnes of
production it has reached to 80.98 million
tonnes during the year 2009.State wise figures
show that in Uttar Pradesh production has
increased from 2.57 million tonnes to 28.55
million tonnes registering a growth of almost
563.47 percent. Similarly, Punjab has increased

its production by twelve fold; from mere 13.02
million tonnes to 159.10 million tonnes during
the period under study. Punjab is the state
which has registered maximum growth rate in
production of wheat during the period. One of
the possible ways under limited scope for
expansion in area under the crop due to
various reason is to boost the per hectare
yield of the crop. Platykurtic natures of yield
in all the growing states including whole India
indicate that there has been continuous effort
in enhancing yield of this crop during the
period. Overall picture of India shows that
starting with only 653 kg of wheat per hectare;
it has reached to 2907 kg per ha during the
year 2009 thereby registering simple growth
of 203.08 percent. State wise figures show that
in Punjab the yield has increased 5 times from
a mere 869 kg per ha to 4696 kg per ha
registering a growth of almost 248.08 percent.
From the study of Table 2 on weather and
input factors of wheat following major features
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Table 2: Per se performance of climatological and some input factor of production of wheat
Particulars
Uttar Pradesh
Minimum
Maximum
Mean
S.E.
Kurtosis
Skewness
SGR(%)
Madhya Pradesh
Minimum
Maximum
Mean
S.E.
Kurtosis
Skewness
SGR(%)
Rajasthan
Minimum
Maximum
Mean
S.E.
Kurtosis
Skewness
SGR(%)
Punjab
Minimum
Maximum
Mean
S.E.
Kurtosis
Skewness
SGR(%)
Haryana
Minimum
Maximum
Mean
S.E.
Kurtosis
Skewness
SGR(%)
India
Minimum
Maximum
Mean
S.E.
Kurtosis
Skewness
SGR(%)

ARF

Tmax.

Tmin.

IA

TFC

PC

534.269
1260.773
894.736
26.664
-0.82
-0.225
371.393

31.348
32.992
32.174
0.06
-0.766
0.039
0.193

17.856
19.661
18.9
0.05
0.637
-0.362
2.128

2232
9669
6909.295
344.03
-0.897
-0.575
146.608

223.06
4032.76
2059.759
183.539
-0.832
-0.076
248.622

1855
9563
7533.9
356.938
8.431
-2.362
1.466

718.099
1392.897
988.687
24.403
-0.516
0.232
-11.134

30.23
33.048
32.118
0.093
1.569
-1.323
-1.562

18.107
21.54
19.329
0.105
2.002
1.429
5.729

205
4755
2256.614
241.44
-1.714
0.194
814.107

78.67
1661.17
675.642
87.802
-1.601
0.428
427.851

62
5000
1680.85
277.822
1.54
1.321
-15.632

578.973
1269.307
993.662
21.306
-0.07
-0.142
94.407

34.341
36.45
35.204
0.07
0.262
0.58
-15.011

22.779
24.981
23.606
0.069
0.282
0.29
2.939

1346
5091
3761.068
111.521
2.12
-1.124
94.407

149.56
2566.11
1007.668
125.754
-1.106
0.64
295.026

2400
6450
3845.85
229.375
0.866
1.165
-9.262

290.751
785.423
512.852
19.187
-0.89
0.142
457.233

30.948
32.774
31.77
0.07
-0.56
0.203
11.658

16.312
18.042
17.102
0.055
-0.255
0.353
0.085

932
3526
2757.841
104.639
0.16
-1.003
122.464

311.3
2100.6
1280.119
81.853
-0.516
-0.586
159.052

5610
7400
6694.6
126.602
-1.016
-0.571
-0.8

279.606
796.138
561.281
18.16
-0.624
-0.226
-4.417

30.644
34.09
31.791
0.103
2.255
1.236
5.183

17.284
19.42
18.355
0.074
-0.462
0.31
2.974

405
2449
1626.273
87.912
-0.811
-0.46
220.869

96.92
1667.2
666
76.945
-0.264
0.832
418.247

42.88
5265
4688.844
251.156
17.629
-4.099
-19.817

848.9
1314.2
1100.506
15.209
-0.642
-0.382
38.654

30.948
32.774
31.744
0.068
-0.49
0.164
-4.482

16.312
18.042
17.107
0.056
-0.363
0.326
0.072

6471
28596
18981.227
957.585
-1.016
-0.172
129.151

2080
24909.3
11386.002
1119.01
-1.174
0.393
254.117

35674
75033
53436.462
2742.646
-1.073
0.485
-7.799

Note: ARF =Annual rainfall (1961-2009) in MM (Milli metre), Tmax and Tmin.=Average maximum and minimum temperature
(1961-2009) in 0C, IA=Irrigated area in '000 ha, TFC=Total fertilizer consumption (1975-2009) in '000 tonnes,PC= Pesticide
consumption (1989-2009) in MT(Metric tonnes)
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emerge out: Except Madhya Pradesh and
Haryana in majority of the states including
whole of India the average rainfall has
increased during the study period. There has
been a tendency of change in the temperature;
both maximum and minimum to during the
study period. Excepting Rajasthan and
Madhya Pradesh there has been rise in average
maximum temperature during the period. In
Rajasthan and Madhya Pradesh, decrease in
average maximum temperatures is recorded.
There has been substantial expansion in area
under irrigated wheat, which is essential for
present day’s high input intensive agriculture.
In all the major states, including whole of India
the consumption of fertilizer has increased
tremendously. This is well in conformity with
the high input intensive green revolution
technology. If we look into the green revolution
technology one can find that this nothing but.
The success of green revolution depends on
the irrigation and fertilizers application and
responsiveness of the crops. In absence of
any one of the green revolution would not have
been possible. Use of high input intensive
technology might have resulted the crops more
vulnerable to disease and pests; as such there
has been tremendous growth in uses of
pesticide.
Sustainability Yield Index
From Table 3 it is clearly visible that
Madhya Pradesh shown highest sustainability
in yield of wheat according to sustainability
measure SI-1 (Singh et al., 1990), SI-2 (Sahu et
al., 2005) and SI-3 (Pal and Sahu, 2007). On the
other hand SI-4 (Mishra et al., 2014) indicates
that Haryana shows highest sustainability in

Ta bl e 3 : S us ta i na bil i ty whe a t y i e l d
measurement
Particulars
Uttar Pradesh
Punjab
Madhya Pradesh
Haryana
Rajasthan
India

SI-1
0.2952
0.3363
0.5114
0.3701
0.2962
0.3202

SI-2
0.763
0.6384
0.4892
0.6216
0.8881
0.7156

SI-3
0.0004
0.0004
0.0002
0.0004
0.0004
0.0004

SI-4
0.869
2.287
0.759
0.86
0.838
1.523

yield of wheat during the period under
investigation.
ARIMA Modeling and Forecasting
Wheat production plays an important role
in the Indian economy. Having knowledge on
the past trends, it is imperative to assess
scientifically accurate prediction of future
production potentials of this crop. In present
study one of the most important and highly
popularized time series models, the BoxJenkins approach, commonly known as
ARIMA (autoregressive integrated moving
average) is used. Results of the modeling and
forecasting exercise is presented in Table 3.
From the Table 4 it is clearly visible ARIMA
modelling with the inclusion of the external
exogenous predictors like fertilizer and rainfall
increases the accuracy of the model for area,
production and yield. A similar findings were
reported by Sher and Ahmed, 2004. The model
is again verified with the help of ACF and PACF
graphs for its residuals. These models are again
used to validate with the actual values for the
year 2006 to 2008. From Table 4, it could be
seen that observed values are closely matching
with those of the expected values during the
period of validation. Modeling and forecasting
with and without the external exogenous
predictors of production, projected marginal
increase in area under wheat in India. Similarly,
picture in area under wheat in all the major
states also observed in the years to follow.
From the forecast values obtained, it can be
said that forecasted area of wheat in Uttar
Pradesh would increase to 10935 thousand
hectare without the external exogenous
predictors (best ARIMA Model 1,1,5) and
inclusion of the factor it would be 9575
thousand hectare (best ARIMA Model 1,1,1)
during 2020-21. In Punjab area under wheat
inclusion with external exogenous predictors
and without including external exogenous
predictors respectively ARIMA (1, 1, 3) and
(0, 1, 4) best fitted model among the other
models. Madhya Pradesh area under wheat
would be increase trend with forecasted value
4637 and 3418 thousand hectares respectively
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Table 4: Comparison of ARIMA model of area(A), production(P) and yield(Y) of wheat in India
including with external exogenous predictors and without external exogenous predictors
Particulars

ARIMA models

R2

Without external exogenous predictors
Area
(1,1,5)
0.992
Production
(1,1,4)
0.938
Yield
(1,1,5)
0.937
With external exogenous predictors
Area
(1,1,1)
0.984
Production
(1,1,4)
0.995
Yield
(1,1,2)
0.989
Without external exogenous predictors
Area
(1,1,3)
0.976
Production
(1,1,3)
0.991
Yield
(1,1,5)
0.975
With external exogenous predictors
Area
(0,1,4)
0.996
Production
(1,1,2)
0.993
Yield
(1,1,1)
0.992
Without external exogenous predictors
Area
(0,1,5)
0.795
Production
(1,1,5)
0.895
Yield
(1,1,3)
0.279
With external exogenous predictors
Area
(1,1,3)
0.883
Production
(1.1,3)
0.951
Yield
(1,1,3)
0.982
Without external exogenous predictors
Area
(1,1,2)
0.985
Production
(0,1,1)
0.972
Yield
(1,1,3)
0.279
With external exogenous predictors
Area
(1,1,5)
0.996
Production
(0,1,1)
0.998
Yield
(1,1,3)
0.997
Without external exogenous predictors
Area
(0,1,5)
0.875
Production
(1,1,2)
0.944
Yield
(0,1,5)
0.94
With external exogenous predictors
Area
(0,1,4)
0.919
Production
(1,1,2)
0.98
Yield
(0,1,2)
0.977
Without external exogenous predictors
Area
(0,1,0)
0.927
Production
(1,1,5)
0.957
Yield
(0,1,5)
0.956
With external exogenous predictors
Area
(1,1,3)
0.977
Production
(0,1,3)
0.994
Yield
(1,1,3)
0.995

RMSE

MAPE
MAE
Uttar Pradesh

MaxAPE

MaxAE

Normalized BIC

213.13
1001
156.63

2.441
13.836
11.419

152.91
688.74
109.36

11.558
117.12
115.76

454.11
2990
584.6

11.208
14.232
10.592

100.97
461.6
54.337

0.818
1.68
1.647
Punjab

68.546
304.02
36.402

2.618
5.677
6.168

201.17
871.89
108.21

10.077
13.435
8.944

122.82
356.19
181.93

3.429
20.986
5.916

68.794
238.37
125.09

52.342
150.37
26.586

682.54
903.3
495.5

9.967
12.097
10.891

0.394
12.359
1.577
177.21
1.228
44.297
Madhya Pradesh

1.491
4.7
3.667

37.946
719.46
146.3

6.95
12.126
9.796

19.014
266.68
70.96

260.62
762.06
164.3

3.212
16.21
18.017

138.61
520.35
124.79

41.285
67.341
114.71

1529
2810
439.34

11.541
13.756
10.549

140.6
412.3
48.643

2.411
5.019
2.633
Haryana

91.759
260.38
35.24

7.275
20.531
6.007

306.34
1081
97.622

11.163
12.997
8.617

86.918
173.67
164.3

6.759
17.775
18.017

57.693
128.49
124.79

66.965
93.942
114.71

437.95
567.97
439.34

9.23
10.464
10.549

24.411
147.59
49.938

0.901
1.694
0.987
Rajasthan

16.214
97.513
30.937

2.82
6.161
3.08

44.788
220.25
96.673

7.661
11.26
8.987

204.79
545.35
188.4

10.366
16.095
8.869

162.84
384.89
132.96

27.481
72
36.919

451.43
1371
634.64

11.059
13.087
10.892

101.04
255.25
84.537

3.498
4.003
2.498
India

70.815
169.53
53.485

8.599
10.595
9.514

183.42
588.97
210.32

10.291
12.038
9.828

1167
5064
101.54

2.051
6.67
5.508

794.61
3425
72.241

9.593
29.661
25.307

3950
19150
284.75

14.194
17.544
9.656

354.03
1308
35.907

0.965
1.572
0.987

234.47
866.21
21.88

3.346
4.564
3.963

766.55
2736
86.699

12.798
15.306
8.221

in case of without the external exogenous
predictors (best ARIMA Model 0,1,5) and

including the external exogenous predictors
(best ARIMA Model 1,1,3). In the case of
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inclusion of external exogenous predictors in
modeling in area under wheat in Haryana in
2008-09 observed area was 2472 thousand
hectare against the predicated 2503 and 2502
thousand hectares respectively for models
without (best ARIMA Model 1,1,2) and with
external exogenous predictors (best ARIMA
Model 1,1,5) respectively. And this area would
be 3025 and 3070 thousand hectares
respectively in 2020-21. Though the ARIMA
models with the inclusion of the external
exogenous predictors of production has got
tendency to predict smaller values compared
to its competitive simple ARIMA models, here
we get the result otherwise. From the table it is
clearly visible that area under wheat in Uttar
Pradesh is more in comparison to rest of the
major states in future. For whole India in 200809 area of wheat is 28083 thousand hectares
against the predicated 28123 and 28060
thousand hectares under without (best
ARIMA model 0,1,0) and with external
exogenous predictors (best ARIMA Model
1,1,3) situation and this will be 32202 and 29579

thousand hectares respectively in 2020-21.
It is clearly visible from the Table 4 that in
the case of production of wheat Uttar Pradesh
would be leading state of India with the
production without the external exogenous
predictors (best ARIMA Model 1,1,4) 33241
thousand tonnes and with inclusion of external
exogenous predictors (best ARIMA Model
1,1,4) it would be 33286 thousand tonnes. With
inclusion of the external exogenous predictors
(best ARIMA Model 1,1,2) Punjab is supposed
to produce 20848 thousand tonnes of wheat
against 8093 thousand tonnes of Madhya
Pradesh (best ARIMA Model 1,1,3) and 8462
thousand tonnes of Rajasthan (best ARIMA
Model 1,1,2) in 2020-21.
So far about the yield of wheat is concerned
forecasting without the external exogenous
predictors indicate that it will increase
marginally in all the major states and also for
whole India. But forecasting with the inclusion
of the external exogenous predictors in the
models fails to capture uniformly yield increase
scenario; decrease in productivity for Madhya

Table 5: Model validations and forecasting of area, production and yield of wheat in India
Particulars

2006
Obs. Pred.1 Pred.2

Uttar Pradesh
Area
9159
Pproduction 24928
Yield
2617
Punjab
Area
3474
Pproduction 14936
Yield
4203
Madhya Pradesh
Area
3809
Pproduction 6439
Yield
1728
Haryana
Area
2381
Pproduction 9716
Yield
3992
Rajasthan
Area
2427
Pproduction 6682
Yield
2784
India
Area
27506
Pproduction 74577
Yield
2643

2007
Obs. Pred.1 Pred.2

2008
Obs. Pred.1 Pred.2

2015
Pred.1 Pred.2

2020
Pred.1 Pred.2

9156 9158
24978 24942
2623 2615

9275 9218 9422
26421 25653 26471
2722 2767 2726

9432 9478 9466
27504 27549 27512
2847 2886 2853

10472
31095
3159

9631
31071
2887

10935
33241
3339

9575
33286
2874

3489 3479
14970 14985
4223 4216

3494 3517 3501
15350 15417 14342
4299 4315 4302

3512 3543 3507
15664 15648 15552
4393 4409 4410

3767
17168
4913

3377
18668
4786

3930
18358
5217

3243
20848
5158

3856
6465
1738

3840
6627
1687

3934
6590
1723

3930
6538
1729

4485
7576
1948

3668
7580
1673

4637
8088
2070

3418
8093
1576

3918
6452
1726

3876
6679
1680

3813
6659
1673

3943
6623
1735

2412 2410
9678 10300
4012 4001

2433 2478 2475
10366 10382 10378
4078 4097 4109

2472 2503 2502
10638 10686 10618
4260 4246 4232

2830
12073
4820

2832
15420
4875

3025
12954
5125

3070
18881
5274

2435
6712
2797

2484
7102
2754

2427
7117
2892

2410
7255
2968

2729
7545
3230

2578
7953
3237

2890
8128
3419

2670
8462
3404

28083 28123 28060
80077 81112 80091
2806 2821 2814

30609
89785
3175

29022
82745
2778

32202
96144
3375

29579
84263
2714

2421
7116
2824

27542 27511
74570 74573
2657 2710

2477
7123
2815

2449
7279
2858

27929 28023 27934
78352 78340 78341
2710 2731 2757

2370
7134
2899

Obs.: Observed Pred.1: Predicated without External exogenous predictors. Pred.2: Predicated with external exogenous predictors
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Pradesh and whole India are predicted during
2020-21. In the case of modelling productivity
of wheat in Uttar Pradesh in 2008-09 it was
2847 kg per ha against the predicated 2886 and
2853 kg per ha respectively for forecasting
without (best ARIMA Model 1,1,5) and with
external exogenous predictors (best ARIMA
Model 1,1,2). With the external exogenous
predictors forecasted values near to findings
were reported by Chandran and Prajneshu,
2006 in wheat in major states in India using
nonlinear models. Under the two forecasting
methods these would be 3339 and 2874 kg per
ha respectively in 2020-21. Productivity of
wheat in Punjab would be 5217 and 5158 kg
per ha respectively forecasting without (best
ARIMA Model 1,1,5) and with external
exogenous predictors (best ARIMA Model
1,1,1) against 2070 kg per ha (forecasting
without (best ARIMA Model 1,1,5) and with
external exogenous predictors (best ARIMA
Model 1,1,3). and 1576 kg per ha (forecasting
without and with external exogenous
predictors of Madhya Pradesh and 5125 and
5274 kg per haof Haryana in 2020-21 with (best
fitted ARIMA Model 1,1,3 for both Madhya
Pradesh and Haryana). In the case of without
including the external exogenous predictors
(best fitted ARIMA Model 0,1,5) study expects
to have 8128 thousand tonnes of production
of wheat in Rajasthan with an average
productivity of 3419 kg per ha during 2020-21;
the corresponding figures with the inclusion
of the external exogenous predictors in the
models would be 8462 thousand tonnes and
3404 kg per ha respectively In 2008-09 whole
India production and productivity of wheat
respectively was 80077 thousand tonnes and
2806 kg per ha. During the year 2020-21, it will
be 96144 thousand tonnes tones and 3375 kg
per ha without the external exogenous
predictors whereas the figures would be 84263
thousand tonnes and 2714 kg per ha with the
inclusion of the external exogenous predictors
in the ARIMA models. Automatic reflection of
expansion in area and yield is recorded in
production scenario also. From the Table 5 on

the basis of expected value it is clearly visible
that Uttar Pradesh and Punjab would play vital
role in production of wheat in India.
CONCLUSIONS
The results conclusively established that
there is an increase in production of wheat in
India during the study period and also there is
substantial expansion in area under irrigated
wheat and use of pesticides. Madhya Pradesh
and Haryana show highest sustainability in
yield of wheat. ARIMA technique can be used
for modelling and forecasting of wheat
production in India; inclusion of external
exogenous predictors like rainfall, maximum
and minimum temperature, fertilizer
consumption, etc. could increase the accuracy
of the model. Wheat production for India and
major contributing states is also expected to
increase during the year to come. Even though
the productivity of wheat would be less than
other major wheat growing countries of the
world. India needs to boost up the productivity
of wheat for nutritional and food security of
its population.
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SECTORAL ANALYSIS OF INCOME CONVERGENCE:
EVIDENCE FROM INDIA
Arfat Ahmad Sofiª
ABSTRACT
This study analyses the sector wise income convergence across Indian states
for the sample period 1980-81 to 2007-08. Study includes pre and post
liberalisation periods which provide a better understanding on the
comparison of the two periods and the effects of liberalization era on the
income and regional disparities in India. The results reflects an inconclusive
results about the income convergence on aggregate level across Indian
states. A mixed response has been found on sectoral basis about the
convergence behaviour. There has been a clear indication of convergence
in primary and secondary sectors. However, a diverging behaviour of tertiary
sector has been observed especially after liberalization and it has been so
strong that it outweighs the converging effect of pre-liberalization. The
recent decade indicates divergence in all the three sectors.
Keywords: Convergence, economic development, India, regional disparities.
JEL Classification: O40, R11, R12.

INTRODUCTION
Academically the issue of regional
development and income differences
significantly attracted interest among the
researchers, planners and policymakers. The
major objective of planned development
strategy in India has been to accelerate
economic growth and achieve a balanced
regional development, the initial period after
independence was a bit hard for the Indian
government to find a better strategy to
strengthen national unity and promote
economic growth with regional equality.
India’s plan process virtually paid little
attention to the spatial dimension of the
development since independence. It was only
from third five year plan (1960-1966) that a

region specific strategy of the development
was actually initiated both at the central and
state level in India.
Over the period of time there has been a
significant development on the theoretical
aspect of the regional disparities. The classical
school1 believed that the spatial disparity of
economic development is short lived
phenomenon and the factors of market forces
would bring equilibrium automatically. Kuznets
(1955), asserted that economic inequality
increases over time while a country is in the
process of development, and then after a
certain average income is attained, inequality
begins to decrease. Myrdal (1957), argued that
economic development having started in some
1
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The theory of market mechanism given by classical
economists such as Adam Smith, Jean-Baptiste Say,
David Ricardo, Thomas Malthus and John Stuart
Mill.
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advantageous place continues to develop in
that place and the play of market forces
normally tends to increase rather than decrease
inequalities between regions. Myrdal’s
argument was reiterated by Hirschman (1958),
he explained that inter- regional inequality of
growth is an inevitable concomitant and
condition of growth itself. Subsequent study
by Perloff et al. (1960), emphasized that
regional disparities converges in the course
of national development.
There is a large literature looking for
evidence on whether regions are moving closer
or further away from each other. In this section,
we review the empirical studies on the
relationship of variation in per capita income
of the economy over time. Next we present a
brief discussion about methodology employed
in the study. And finally we discuss in detail
the results and analysis of the study.
International Studies
Williamson (1965), in his notable empirical
study showed that regional disparities and
national development are linked together in
the form of inverted U-shaped curve
supporting the concept put forward by Kuznets
(1955). Barro and Xavier (1992 and 1995),
studied regional disparities by converting
convergence notation into well-defined
statistical hypothesis and finds evidences of
convergence for the states of U.S. De La
Fuente (2002), came with the outcome of
convergence of regions of Spain in each of
the three decades ranging between 1965 and
1995. The study showed that regional
convergence in the levels of productivity is
expected to behave smoothly that can be
helpful for the country in addition with other
developmental policies. Other studies like
Bernard and Durlauf (1995), have tested a
stochastic definition of convergence and
found little evidence of convergence in per
capita incomes for their bi-variate and multivariate data during 1900-1987 period.
Unlike to these, various studies have used
time series methods. Carlino and Mills (1993),
estimated the time series properties of per

capita GSDP of United States for the
consistency of prediction done by neoclassical
growth model and found convergence in
income disparities that support the prediction
of neoclassical convergence over the time
period.On the other hand, results of empirical
studies from developing countries are of less
encouraging. Juan-Ramon and Rivera-Batiz
(1996) found convergence among the regions
of Mexico from 1970 to 1985 and divergence
thereafter up to 1993. In recent years there has
been vast development of literature to test the
convergence hypothesis using different
methodologies2 such as club convergence
approach, twin peaks and distributional
dynamics and the discourse is still going on.
Indian Studies
Mathur (1983), in his important work
investigates the pattern of spatial disparities
in income in India by using two methods
namely, Coefficient of Variation followed by
Williamson (1956) and Shift Analysis for
primary, secondary and territory sector data
from 1950-51 to1975-76, found narrowing down
of regional income disparities in the first half
and diverging in the latter half of the time
period taken, suggesting broadly a U-shaped
curve of regional inequalities. Ahluwalia (2002),
highlighted the trend of inequality among
states by using per capita GSDP data for 198081 to 1998-99 by applying Gini Coefficient and
Theils’ Entropy Index and found evidence of
growing interstate inequality in India after
liberalization. Further, Jha (2004), calculated
rural urban inequality in India and found that
both rural and urban Gini coefficient has
increased in the period between 1993-1994 and
1997 and declined between 1997 and 1999-2000.
Likewise Das and Barua (1996), uses Theils’
Entropy Index of measuring inequality and
show that the index of inequality has grown
from 3.9 in 1970-71 to 8.06 in 1992-93.
A number of studies make use of regression
based approach to analyse the convergence
and divergence across Indian states. Such as
2
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Refer Islam (2003) for further references.

Cashin and Sahay (1996), tested b convergence for the Indian states from the time
period 1961-62 to 1991-92 and highlighted the
converging behaviour of Indian states. Similar
results were found by Marjit and Mitra (1996),
for 1961-62 to 1989-1990 period. In contrary to
previous studies Rao et al. (1999), examined
the convergence hypothesis for Indian states
between 1965-66 and 1994-95 time period. The
results showed divergence of income among
the states of India especially in reform period.
Nagaraj et al. (1998), found evidence of
conditional convergence for 17 states over the
period of 1960-94. Further, Aiyar (2001), found
the divergent behaviour of Indian states.
Trivedi (2003), and Singh and Srinivasan
(2002), were in favour of week convergence
across Indian states between 1990 to1998.
Although, these studies tried to explore the
convergence behaviour of Indian states using
varied methodologies however, these seems
to be far from uniform, and a consensus is yet
to emerge on the issue of convergence in India.
In recent past there has been advancement
through empirical aspect to further underpin
the convergence behaviour of Indian states.
However, they too lack on unanimity.
This study analyses the sector wise income
convergence across Indian states for the
sample period 1980-81 to 2007-08. The study
included pre and post liberalisation periods
which provided a better understanding on the
comparison of the two periods and the effects
of liberalization era on income and regional
disparities in India.
The study contributes to the existing
literature by estimating the rolling beta
convergence for India. As in our due
knowledge there is no study in the literature
to explore the same.
DATA AND METHODOLOGY
The study uses annual Aggregate and
sector wise per capita GSDP of 24 Indian states
for the period from 1980-81 to 2007-08. The
sample period from 1980-81 to 2007-08 is
considered mainly to examine whether the
liberalization policy adapted in 1990’s have any

impact on the regional disparities in the
country. The data were collected mainly from
Central Statistical Organization (CSO),
Handbook of Statistics on Indian Economy
(2009-2010) published by Reserve Bank of
India, Various issues of Census Reports
published by Government of India and the
website www.indiastat.com (Updated 2011).
The growing interest on convergence in
income has led to the development of various
methods to measure it. The inter-temporal trend
of regional disparities has been analysed in
study by utilising b-convergence approach
proposed by Barro and Xavier (1992) in a
penalized system.
Analysis of b-convergence
The b-convergence approach is to check
the speed of convergence. Standard
neoclassical growth models (Solow, 1956 and
Swan, 1956) describe the convergence of per
capita income across countries with similar
saving rate, growth rate of population, and a
particular shape of production function
generally Cobb-Douglas production function.
On the basis of assumption of diminishing
returns to capital, the convergence hypothesis
postulates that the growth rate in the country
with lower per capita income should be higher
than those of higher per capita income
countries, which ultimately, in the long run,
leads to disappearance of the concept of intercountry differences in per capita incomes.
Barro and Sala-i-Martin (1992) have converted
the economic notion of convergence into a
well-defined statistical hypothesis. The
present study used absolute b-convergence
of which fundamental equation is given as:
 1  eT 
1  yi, t 
In yi, t T  ui,t ...(1)
In
   

T  yi , tT 
 T 





Where yi,t the per capita income of the ith
region at time t, yi ,t ,t T is the per capita income
of the ith region at the beginning of the time
interval under the study and ui ,t is distributed
error term. For our purpose of study the above
equation can be modified as follows:
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Where t = 28, 27, 26... 1 and t=27, 26, 25... 1.
This will get us a 27 time varying b parameter.
If the value of b < 0, then we can say that in
that time period there exists absolute
convergence that is, low income states are
growing faster than the high income states and
if the value of b> 0, we can have absolute
divergence which means that high income
states are growing faster than low income
states and if the value of b = 0 we are having
no effect of convergence or divergence.
RESULTS AND DISCUSSION
Descriptive Statistics
The decade-wise average and growth rate
of per capita income of all Indian states is
presented in Table 1 and 2. The perusal of Table
1 shows significant increase in average per
capita income of each sector over the past three
decades (1980-81 to-2007-08). An average per
capita income of the primary sector has grown
Table 1: Average annual per capita income
of all Indian states
(`)
Period
1980-81 to
1989-90
1990-91 to
1999-00
2000-01 to
2007-08
1980-81 to
2007-08

Primary Secondary Tertiary Aggregate
sector
sector
sector
GSDP
3479
2428
4841
10183
4191

3834

7208

14323

5508

6148

11207

20039

4313

3993

7505

14477

Table 2: Average growth rate of per capita
income
(Percentage)
Period
1980-81 to
1989-90
1990-91 to
1999-00
2000-01 to
2007-08
1980-81 to
2007-08

Primary Secondary Tertiary Aggregate
sector
sector
sector
GSDP
1.3
4.55
4.38
3.12
2.78

5.04

4.81

3.57

4.59

8.06

6.96

5.75

3.55

10.44

8.9

6.11

from `3479 in 1980-1989 to `4191 in 1990-91 to
1999-00 and further to `4313 in 2000-01 to 200708 at an overall average growth rate of 3.55
percent represented in Table 2. Similarly an
average per capita income of Secondary and
tertiary sector has grown from `2428 in 198089 to `6148 in 2000 to 2007 and `4841 in 198089 to `11207 in 2000-01 to 2007-08 respectively
at the average growth rate of 10.44 and 8.90
percent respectively over the sample period.
Preliminary Analysis
Before going into the detailed technical
analysis a simple preliminary analysis of σconvergence (Dispersion) and b-convergence
of per capita income across Indian states is
being put forward. The study have examined
these concepts by using two simple graphs.
First, year-wise standard deviation of log per
capita income of the states over the sample
period was plotted. Decreasing trends of
standard deviation over the time period
indicate the existence of σ-convergence.
Second, the average per capita income growth
rate of each state with its log of initial per capita
income has been plotted. Low income states
having higher average growth rate and high
income states having lower average growth
rate indicate the existence of b-convergence.
For each year standard deviation of log
per capita income across the states for
aggregate, primary, secondary and tertiary
sectors has been calculated separately and
plotted against the time period. Figures 1 to 4
depict the dispersion of per capita income
across 24 states.
Figure 1 reflects dispersion of aggregate
per capita income over the time and it clearly
shows an upward trend reflects that there is
growing disparity across the states over the
time period but individually the sectors are
showing a different behaviour. The primary
sector shows a cyclic trend over the decades
as depicted in Figure 2. Similarly secondary
sector reflects a rise of dispersion in the first
two decades from 1980-81 to 1999-2000 and a
slight fall in the last decade as depicted in
Figure 3. And tertiary sector shows a likely
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1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08

Standard deviation

1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08

Standard Deviation

1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08

Standard deviation

0.45
0.43
0.41
0.39
0.37
0.35
0.33
0.31
0.29
0.27
0.25

Figure 1: Dispersion of aggregate per capita income

0.41

0.39

0.37

0.35

0.33

0.31

0.29

0.27

0.25

0.82

Figure 2: Dispersion of per capita income of primary sector

0.80

0.78

0.76

0.74

0.72

0.70

Figure 3: Dispersion of per capita income of secondary sector
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0.53
Standard deviation

0.51
0.49
0.47
0.45
0.43
0.41
0.39
0.37
2007-08

2005-06
2006-07

2003-04
2004-05

2001-02
2002-03

1999-00
2000-01

1997-98
1998-99

1996-97

1994-95
1995-96

1992-93
1993-94

1990-91
1991-92

1988-89
1989-90

1986-87
1987-88

1984-85
1985-86

1983-84

1981-82
1982-83

1980-81

0.35

Figure 4: Dispersion of per capita income of tertiary sector

low dispersion of income in the first decade
from 1980-81 to 1989-90 but continue to rise in
the later period.
For b-convergence average growth rate
of each states over the sample period has been
calculated and plotted it against the log of initial
per capita income for each states. Figures from
5 to 8 depict the convergence across states
from 1980-81 to 2007-08. Figure 5 shows the
relationship between log of aggregate per
capita income of Indian states in 1980-81 and
the average annual growth from 1980-81 to
2007-08. The trend-line in the figure shows a

horizontal pattern which indicate there is no
clear signs of convergence. For the
disaggregated analysis of convergence on
sectoral basis as depicted in Figures 6 to 8
clearly indicate convergence among Indian
states for the sample period as the trend-line
shows a negative slope.
Time Varying Absolute b-convergence
Time varying absolute b-convergence
examines the inter-state variations in per capita
income during 1980-81to2007-08. As mentioned
in the Equation (2) , b<0 indicates convergence
across states and b>0 indicate divergence.

0.060

Growth rate

0.050
0.040
0.030
0.020
0.010
0.000
8.4

8.6

8.8

9.0

9.2

9.4

9.6

9.8

Log(Income) 1980-81

Figure 5: Convergence Estimates of aggregate per capita income from 1980-81 to 2007-08
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The main advantage of this approach is of two
fold. First, it quantifies the betas over time and
helps in providing comprehensive view about
the convergence process across the Indian
states. Second, it serves as the robust estimate
of convergence as it allows the betas to vary
due course of time.
The estimated time varying b-coefficients
for aggregate and primary, secondary and

tertiary sectors respectively are being plotted
with their confidence bands in Figures 9 to 12.
The bold curve represents the time varying
betas estimated for Indian state over last three
decades and the above and below dotted curve
which overlaps the bold curve indicates the
confidence intervals for these betas. There are
inconclusive results from the estimates of
aggregate convergence across Indian states

0.050

Growth rate

0.040
0.030
0.020
0.010
0.000
7.4

7.6

7.8

8.0

-0.010

8.2
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8.8
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Log (Income) 1980-81
Figure 6: Convergence estimates of primary sector from 1980-81 to 2007-08
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Figure 7: Convergence estimates of secondary sector from 1980-81 to 2007-08
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Figure 8: Convergence estimates of tertiary sector from 1980-81 to 2007-08

represented in Figure 11 indicate a similar
pattern as of primary sector. The tertiary sector
indicate a growing divergence especially after
liberalization, as reported in Figure 12, and it
has been so strong that it outweighs the
converging effect of pre-liberalization. The
probable reason for significant convergence
in primary and secondary sectors is the
moderate growth across states with these
sectors and the diversification of the two over
last three decades. The divergence in tertiary
sector is due to the state specific factors such

over the last three decades. Most of the betas’
turned out to be close to zero signifying a nonconvergence behaviour of Indian states.
However, the sectoral analysis beta
convergence shows an interesting behaviour
of Indian states towards convergence
behaviour. The Figure 10 clearly shows that
there is a strong convergence pattern of per
capita income in primary sector across all states
from 1980-81 to 2001-02. After that there is a
divergence. The estimated time varying bcoefficient for the secondary sector as

0.052
0.043

0.025
0.016

Figure 9: Estimated time varying β coefficients for aggregate per capita income
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Figure 12: Estimated time varying β-coefficients for tertiary sector
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Figure 10: Estimated time varying β coefficients for primary sector
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Figure 11: Estimated time varying β coefficients for secondary sector
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as resource base political and social stability
and off course the favoured foreign
destinations.
CONCLUSIONS
The study attempts to examine the trends
and pattern of variations in sector wise per
capita GSDP of 24 Indian states. The study
evaluated the growth performance and
convergence in per capita income of India
during 1980-81 to 2007-08. The results from
time varying absolute b-convergence provides
evidence in support to the simple graphical
representation of b-convergence. All three
sectors show a growing divergence in the
recent decade. The per capita income of
primary and secondary sector shows a strong
convergence in the first two decades, the
tertiary sector has convergence only in the
first decade. The major conclusion from this
study reflects an inconclusive results about
the income convergence hypothesis on
aggregate level across Indian states. However,
a mixed response has been found on sectoral
basis. There has been a clear indication of
convergence in primary and secondary
sectors. However, a diverging behaviour of
tertiary sector has been observed especially
after liberalization and it has been so strong
that it outweighs the converging effect of preliberalization. The recent decade indicates
divergence in all the three sectors.
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GROWTH OF HORTICULTURE SECTOR IN
KARNATAKA-POST REFORM PERIOD
Ramappa, K.B., Jyoti Upadhyay* and Nagaraju,Y.**
ABSTRACT
This paper focuses on the growth of horticulture sector in Karnataka during
the post reform period from 1992-93 to 2010-11. Empirical results reveal
that the rate of change in area under horticulture crops showed gradual
variations in a positive direction during the period as compared with the
significant variations in food crops viz., pulses, cereals and oil seeds and so
on. District level analysis results demonstrated highest area in Tumkur
district, followed by Hassan, and Kolar. It is important to note that area
under horticulture crops shows a gradual decline in drought prone Kolar
district during the recent period. The contribution to the total horticultural
production was higher from vegetable and fruits in spite of lower area.
Overall, the results show a significant shift towards horticulture sector in
the state with an increase in area, production and exports as well.
Interestingly, Herfindahl Diversification Index values revealed that the state
is moving towards diversification at the faster rate. The results of the study
provide a useful insight to the policy makers in developing appropriate
policies options considering the changes in the area, production and
exports, aiming at increasing the share of horticulture sector.
Keywords: Diversification, growth, horticulture, yield
JEL Classifcation: D24, O13, Q16, Q18

INTRODUCTION
The economic growth of most of the
underdeveloped economies have been
undergoing a process of economic reforms
since the birth of World Trade Organization
(WTO). They are gradually adopting trade
liberalisation as a policy plank, which has
thrown new challenges and opportunities to
the agriculture dominated countries.
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Horticulture is the fastest growing sector
within agriculture on the basis of economic
prosperity in India that has provoked marked
changes in the life styles, tastes and
preferences and the consumption habits from
traditional food commodities to processed and
high value commodities (Murthy, 2000,
Meenakshi, 1996 and Rao, 2000). The changing
consumption pattern has resulted in decline
in per capita household demand for foodgrains
(Radhakrishna and Ravi, 1992, Kumar and
Mathur, 1996, Murthy, 2000, and Kumar and
Kumar, 2003). Higher incomes and urbanization
in India, changing lifestyles, international
market integration and trade liberalization are
expected to increase the demand for
horticultural products even further. On the
production side, if cereal pricing is left to market
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forces, land will be released from rice and wheat
cultivation to meet the growing demand for
non-cereal crops such as oilseeds, fruits and
vegetables in accordance with the
diversification in consumption pattern (Mittal,
2006).
Horticultural development had not been a
priority in India until recent years. In the period
1948-80, the main focus of the country was on
cereals. Much planned efforts had not been
made for horticultural development, except for
some technical support and development
efforts for specific commodities like spices,
coconut and potato. During 1980-92 there was
consolidation of institutional support and a
planned process for the development of
horticulture. It was in the post-1993 period that
a focused attention was given to horticulture
development through an enhancement of plan
allocation and knowledge-based technology
(Mittal, 2007). Horticulture has gained
commercial tone in the recent years, is an
important component of agriculture, having
very significant share in the economy of the
country. India has the advantage of diverse
agro-climatic conditions which enables it to
produce a wide range of horticultural crops
round the year. These crops also provide better
alternative for diversification of Indian
agriculture in view of higher return. It plays an
important role in country’s nutritional security
as well, including poverty alleviation and
employment generation (Anonymous, 2011).
This sector provides excellent opportunities
in raising the income of the small and marginal
farmers even in the dry regions.
Presently, India is the second largest
producer of fruits and vegetables in the world
(NHM, 2013). The demand for horticultural
crops and their export opportunities have been
continuously increasing due to higher
remunerative price factor. Fruits and vegetables
form the largest sub-sector of horticultural
crops in the relevance of such crops and
growth in overall output (Joshi et al., 2006 and
Birthal et al., 2007). The demand of fruits and
vegetables are also increasing at a greater pace

than other crops as per the data on
consumption pattern of people in India (NSS
Reports of 55th, 61st and 68th Rounds).
A significant shift towards horticulture is
observed in Karnataka with an increase in area
and production. Horticultural crops occupied
an area of 19.11 lakh ha with an production
186.94 lakh tonnes in Karnataka (Anonymous,
2014). Fruits and vegetables production shown
significant increase in the post reform period.
Horticulture provides higher unit productivity
and offers great scope for value addition and
this sector is getting more importance in every
hook and corner throughout the state.
Karnataka having the highest area under dry
farming in the country next only to Rajasthan,
this has a great potential to grow high value
but less water demanding horticultural crops.
Karnataka is a progressive state in every
aspect in the field of modern agriculture
including horticulture in the country. The
diverse agro-ecological conditions prevailing
in Karnataka has made it possible to grow
different types of horticultural crops such as
fruits, vegetables, flowers, spices, plantation
crops, root and tuber crops, medicinal and
aromatic crops. Although it is found that
horticulture is the less water consuming
cultivation, which can be easily expanded in
Karnataka. Karnataka is highly progressive
with regard to vegetable production, because
of extreme climatic conditions without extreme
temperature. In the state, recently floriculture
industry is picking up fast with great export
potential (Deshpande et al., 2005).
With the growing popularity of horticulture
crops and benefits to the farmers, the
government of Karnataka has also given due
importance to this sector. As a result of which,
a major shift in the production of this sector
has been noticed. In this context, attempt has
made in the prsent study to evaluate the
performance of horticulture in the state of
Karnataka during post-math of liberalisation
period.
Considering the fact that the growth of
horticulture sector and the demand for its
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products after the liberalisation period in the
country has gone up, an attempt has been
made in this paper to analyse the performance
of horticulture sector in Karnataka with the
following specific objectives:
i. to analyse the changes in area under major
horticultural crops,
ii. to know the share of area and production
of horticulture,
iii. to examine the trend rate of growth of
horticultural sector, and
iv. to study the extent of diversification
among horticultural crops.
METHODOLOGY
To fulfil the objectives under study, we have
used secondary data from various sources
such as Directorate of Economics and
Statistics, Ministry of Agriculture, National
Horticulture Board, Department of Horticulture,
Government of Karnataka etc. In order to
understand the changes in cropping pattern,
the area growth rate and share of each district
(in terms of area) for major agricultural crops
such as cereal, pulses, oilseed and horticulture
crops, secondary data was analysed for the
period from 1992-93 to 2010-11. The reasons
for considering the mentioned period were (i)
Published data were available with the
Department of Horticulture, Government of
Karnataka till 2010-11 only; (ii) Apparent
changes were observed during the same
period. The share of individual horticultural
crop category to total horticulture, and districtwise share of area and production of
horticulture crops in TE 2004-05 and TE 200910 were estimated, further the contribution of
different districts in terms of area and
production of individual horticulture crops in
two time periods have also been analysed to
understand the trend rate of growth of
horticulture in the state. In addition, the growth
rates of area, production, yield and export of
different horticulture crops were estimated
using regression growth trend for the period
of 2002 to 2011 and 2002-03 to 2009-10
separately. The districts were categorised into
different growth slabs-high, medium, low and

negative to understand the status of all 30
districts of the state in terms of horticulture
growth rates of area, production and yield
using the results of regression growth trend
obtained for the period 2002-03 to 2009-10.
The regression growth rate of area,
production, yield and export of horticulture
crops was calculated by using the following
equation:
Y = a + bt.............................................. (1)
Where,
Y= area/production/yield/export of
horticulture crops;
a=constant;
b=coefficient;
t=time variable, in year (1, 2,…………, 10).
Finally, Herfindahl Diversification Index
(HDI) was constructed for all agricultural crops
and horticulture crops for all the districts of
the state, for every year from 2000-01 to 201011, to understand the crop diversification
through the variation in the proportion of area
under different categories of crops in the gross
cropped area. The Herfindahl Diversification
Index of the states was estimated using the
following equation:
HI  1   Pi2 .................(2)
Where,
HI = Herfindahl Index,
P = the ratio of individual crop to total gross
cropped area or State total of the individual
crop category,
i = area under all horticulture crops.
The value of HI ranges from 0 to 1. While
unity implies complete specialization, zero
implies high diversification. Hence as HI
increases, diversification in a particular region
increases and as HI decreases, diversification
in that district increases.
RESULTS AND DISCUSSION
Changes in Area under Major Horticultural
Crops
Karnataka has a diverse agro-ecological
condition which facilitates the growth of large
varieties of horticulture crops covering fruits,
vegetables, flowers, spices, plantations, roots
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and tuberous crops, aromatic crops, medicinal
crops, oil palm etc. There has been a significant
development in horticulture sector since last
two decades. In this study, in order to
understand the change in cropping pattern in
the state, year to year change in area under
four major crop groups such as horticulture,
cereals, pulses, and oilseeds for the period
1992-93 to 2010-11were worked out and
presented in Table 1. In addition, change in
district-wise share of area between two time
periods Triennium Ending (TE) 2004-05 to TE
2009-10 for the same major crops group were
calculated and shown in Table 2.
It is observed from the Table 1 that over
the years, three major crop categories - pulses,
cereals and oilseeds have shown high
fluctuations whereas in the case of horticulture
barring few years (1997-2003), the rate of
change was quite smooth and positive.
However, the rate of change in area under
cereals in the state was fluctuating at milder
rate, while the oilseeds and pulses experienced
high fluctuation trend in the last two decades.
The positive growth of horticulture in the state
Table 1: Change s in are a unde r major
agricultural crops in Karnataka
(Year to year change)
Year
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11

Horticulture Cereals
3.68
4.43
4.02
-3.8
3.41
-1.26
4.81
-1.01
8.22
4.85
-4.87
-3.87
-0.33
4.05
5.07
2.67
-3.04
-0.18
3.86
-7.9
-0.26
-6.02
-2.52
0.88
5.83
8.98
1.14
2.9
4.57
-9.58
2.23
8.1
3.94
-2.08
3.6
1.9
0.16
-0.53

Source: DES (2013) and MoA (2013)

Pulses
-5.39
32.26
8.01
-9.69
-17.03
-5.33
8.22
5.52
6.57
-7.5
8.85
-9.04
12.36
-5.94
19.59
0.59
-12.42
18.78
12.63

Oilseeds
-7.21
12.83
-17.96
2.05
-0.42
-16.5
11.98
-18.66
-3.49
-9.2
15.43
13.07
17.93
6.84
-17.61
-3.31
-4.31
-8.13
-18.84

may be due extreme climatic conditions without
extreme temperature and increasing export
potential for horticultural crops as reported by
Deshpande, et al., 2005. In addition, the recent
introduction of National Horticulture Mission
(NHM) and other government schemes
supported the sector enormously. However,
due to uneven development of agricultural
infrastructure and wide disparities in districtlevel development plans within the state has
resulted in regional imbalances as reported by
Venkatachalam (2003) and Narain et al. (1997),
respectively.
Table 2 presents the change in area of
different crops group cultivated under
different districts in the state in two time
periods TE 2004-05 and TE 2009-10. The results
revealed that overall changes in area under
horticulture cultivation in the state between
the period was found to be highest (14.92%)
compared to all other crops categories followed
by cereals (5.6%). However, change in area
under pulses and oilseeds were found to be
minus one and 10 percent respectively.
If we look into the district level, most of
the districts have experienced a negative
change in the area under cereals, pulses and
oilseeds over the periods (TE 2004-05 to TE
2009-10). However, horticulture category
found positive change in almost all the districts
during the same period except in the case of
Bangalore urban and rural districts. The
highest increase in area under horticulture
sector was found in Bidar followed by Koppal
districts with 74.57 and 66.41 per cent,
respectively. Tumkur district registered the
largest area under horticulture crops in the State
both the period TE 2004-05 and TE 2009-10,
while, the lowest area under the crop was
registered by Bidar during TE 2004-05 and
Bangalore Urban in TE 2009-10.
In the case of cereals, pulses and oilseed
crops, Bangalore (rural) lost 59.58, 69.22, and
85.03 per cent of area respectively in TE 200910 when compared to TE-2004-05. It was
followed by Kolar with the loss of 48.05, 53.67,
and 75.64 per cent of area respectively between

664

665

the same period. The district Bellary could
increase the area under cereal crops to an
extent of 26.38 per cent in TE 2009-10 compared
to TE 2004-05. With respect to pulses, Bijapur
district could able to increase the area up to
48.13 per cent while Dharwad district could
able to increase its area under oilseeds to an
extent of 20.81 per cent between the same
period.
The factors affecting decision-making in
the allocation of area under the crops can be
broadly grouped into the price and non-price
factors. The non-price factors such as change
in consumption pattern of the consumers from
foodgrains to non-food grains, biotic and
abiotic stress, risk and uncertainties (excluding
production risks) in agriculture could able to
change the cropping pattern of farmers to
horticultural crops as the crops are less water
intensive and grown even in dry regions.
Nevertheless, price is one of the important
factor for change in cropping pattern from other
crops to horticulture crops for economic
benefits (as they are high remunerative
compared to other crops).
Share of Area and Production of Horticulture
To understand the contribution of total
horticulture in terms of area and production in
the state among its districts and crops group
were captured in this section. The results
presented in Table 3 depict the share of
individual horticulture crop categories to total
horticulture and the percent change in area

and production between TE 2004-05 and TE
2009-10 for horticultural crop categories in the
State. It is observed that the plantation crops
covered maximum land area under horticulture
(32% in TE 2004-05 and 35% in TE 2009-10)
during the period followed by fibre crops with
23.2 per cent of the State’s total horticulture
area in TE 2004-05 and 18.8 per cent in TE 200910, but in terms of their share of production (of
the crops) in the State’s total horticulture was
very meagre (5 and 3 % respectively in the
case of plantation crops and 4.2 and 5.0 %
respectively in case of fibre crops) during the
years. It is interesting to see that the
production of plantation crops (-36%) and area
under fibre crops (-19%) were reduced
drastically between the periods in the State. In
case of vegetables, the share of area under the
crop to State total was 20.5 per cent in TE 200405, which slightly reduced to 19.1 per cent in
TE 2009-10, but its share of production to total
horticulture in the State was highest (with 45%
and 49% during respective periods). Here, the
per cent change over the periods could able to
show the marginal reduction in terms of area (6.8%) under vegetables and production (-9%)
under fruit categories. Albeit the share of
production of the fruit crops was slightly falling
from TE 2004-05 to TE 2009-10, its contribution
to total horticulture output in the State was
still very significant with 41 and 37 per cent of
the production respectively during the two
periods. Similarly, though the share of spices’

Table 3: Share of individual horticulture crops category to total horticulture in Karnataka
(%)
Crops
Plantation
Fibres
Vegetables
Fruits
Spices
Commercial Flowers
Medicinal
Aromatic
Total Horticulture

TE 2004-05
31.6
23.2
20.5
14
9.4
1.1
0.1
0.1
100.0

Area
TE 2009-10
35
18.8
19.1
14.5
11.2
1.2
0.1
0.1
100.0

Change
10.8
-19
-6.8
3.6
19.1
9.1
-

Source: DES (2013) and NHB (2011)
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TE 2004-05
4.9
4.2
44.6
40.9
3.8
1.6
100.0

Production
TE 2009-10
3.1
5.1
47.8
37.2
5.3
1.4
0.1
100.0

Change
-36.7
21.4
7.2
-9.0
39.5
-12.5
-

area and production to total horticulture in the
State was not very large, its contribution both
in terms of area and production to State total
horticulture has been positive and increasing
in TE 2009-10 over the TE 2004-05. The other
crop categories such as commercial flowers,
medicinal and aromatic seems to be negligible
both in terms of area and production in the
state. Looking in to the share of each categories
in the basket total horticulture, it is pertinent
to draw a conclusion that the contribution of
vegetable and fruit within the sector has been
very significant in terms of both area and
production in the State.
The district-wise per cent share of area and
production of horticulture to State total
presented in the Table 4. The results revealed
that Tumkur, Hassan, Chikkamagalur,
Chitradurga and Kolar districts were the major
districts in the State under horticulture both in
terms of area (39%) and production (35%) of
horticulture crops in the State in TE 2004-05,
but the share has declined slightly to around
37 per cent and around 27 per cent for area and
production, respectively in TE 2009-10.
Though, Kolar district covered relatively
smaller land share (5.5% in TE 2009-10 and
7.8% in 2004-05) to State’s total area of
horticulture in TE 2004-05 and TE 2009-10, the
contribution in terms of production to total
State was found to be highest (10.4% in TE
2009-10 and 16.6% in TE 2004-05) during the
periods may be due to the nearness of
metropolitan city Bangalore and its huge
demand for fruits and vegetables. Similarly, the
districts such as Bangalore, Belgaum, Haveri,
Dharwad etc., were shrinking in area under
horticulture but production seems to be better
when compared to other districts because of
their nearness to urban centres. To be precise,
during TEs under consideration, the largest
share of area under horticulture in the State
was contributed by Tumkur district (9.8% in
TE 2004-05 and 10.4 % in TE 2009-10) followed
by Hassan (8.1 and 8.6%) and Kolar (7.8 and
5.5 %) in respective periods. Tumkur and
Hassan districts were top in terms of its area

under horticulture in Karnataka mainly because
of its highest area under individual crops such
as coconut (142880 ha in 2009-10) cultivation
in Tumkur and potato (57496 ha in 2008-09)
cultivation in Hassan (DES, Karnataka). Kolar
district has got highest area under many
vegetables over the years, but the reduction
in the area under horticulture in the district
during recent period largely attributed to the
scarcity of water availability for agriculture
production. Some districts such as Bidar,
Bellary, Gulbarga, Koppal and Raichur in the
Northern Karnataka belong to the dry zone
regions, the area under horticulture seems to
be increasing due to fruit cultivation as high
value crops in recent years.
Table 4: District-wise percent share of area
and production of horticulture to state total
Districts

Area, TE
Production, TE
2004-05 2009-10 2004-05 2009-10
Bagalkot
1.3
1.7
2.4
3.8
Bangalore(U)
1.8
0.8
3.3
1.0
Bangalore®
4.8
1.4
6.2
2.5
Belgaum
3.7
3.6
6.9
7.0
Bellary
1.9
2.3
2.6
2.6
Bidar
0.6
0.9
1.2
1.4
Bijapur
1.8
2.0
4.0
4.6
Chamarajanagar
1.8
2.5
2.1
4.0
Chickballapur
0
2.6
0
4.2
Chikkamagalur
6.8
6.3
5.1
4.0
Chitradurga
6.2
5.8
3.7
4.8
D. Kannada
6.2
5.5
2.8
2.1
Davangere
3.4
3.6
2.6
2.8
Dharwad
6.2
5.4
2.6
5.0
Gadag
2.9
2.9
2.0
3.2
Gulbarga
1.3
1.4
2.4
2.3
Hassan
8.1
8.6
5.4
3.2
Haveri
4.3
4.6
5.1
6.0
Kodagu
2.1
1.8
1.4
0.8
Kolar
7.8
5.5
16.6
10.4
Koppal
0.9
1.3
2.1
2.7
Mandya
4.5
4.2
4.9
4.3
Mysore
2.3
2.3
2.6
2.5
Raichur
1.0
1.0
1.5
1.8
Ramanagara
0
3.3
0
3.1
Shimoga
3.1
3.6
2.5
2.9
Tumkur
9.8
10.4
4.1
4.2
U. Kannada
1.6
1.9
1.4
1.4
Udupi
3.9
2.9
2.4
1.4
Karnataka
100
100
100
100
Source: DES (2013) and NHB (2013)
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Growth of Horticulture Sector in Karnataka
Karnataka is regarded as the cafeteria of
horticulture crops in view of its sustainability
for cultivation of various horticulture crops
(Anonymous, 2011). This sector is a significant
and upcoming in the State, hence an attempt
was made in this section to look into the growth
trend of area, production, yield and export
potential in all districts of Karnataka for
horticultural crops from 2000 to 2011 with the
help of regression analysis. This will help us
to understand the structure and performance
of horticulture crops in different districts of
the State and across the horticultural crops.
For better understanding of the performance,
the districts were classified into four growth
slabs based on the growth rates of area,
production and yield of horticulture in the
State as; a) high growth districts (above 4%);
b) medium growth districts (between 2 to
3.9%); c) low growth districts (up to1.9%) and
d) negative growth districts (below 0%) and
the results are presented in Table 5.
The results revealed that out of 29 districts
in the State, seven districts falls under high
growth (above 4%) category in terms of area
under horticulture during the period which are
significant statistically. The districts belonged
to this category were Bidar, Chamarajanagar,
Koppal, Bagalkot, Bellary, Shimoga and Uttara
Kannada. The medium growth slab in respect
of area includes ten districts, of which only six
were found to be significant statistically.
Similarly, seven districts belonged to the low
growth slab of horticulture in terms of area, of
which five districts were statistically
significant. In the case of negative growth
category, five districts such as Dharwad,
Udupi, Kolar and Bangalore rural and urban
were fit-in of which only three districts were
found significant statistically.
In the case of production of horticulture
growth, majority of the districts (20 districts)
were found descended under high growth
category during the period (2002 to 2009). Of
the twenty, only three districts were nonsignificant statistically. Only one district each

(Chikkmagalur and Dakshina Kannada) falls
into the respective medium and low growth
category and are found to be non-significant
statistically. About six districts have been
roofed under negative growth category, of
which only two (Bangalore urban and rural)
were found to be significant statistically.
Like-wise production, majority of the
districts (16) plunged under high yield growth
slab and all the sixteen districts were found to
be significant statistically. Only four districts
were identified as medium yield growth
category and five districts were pushed under
low yield growth category. In the low growth
yield slab, Chickballapur district alone found
statistically significant. Similar results were
observed in the negative yield growth category
wherein Bangalore Urban alone significant
statistically.
Looking into the Table 6, the regression
results show that growth rate of area
production and productivity of all horticulture
crops, fruits, vegetables, medicinal and
aromatic crops spices increase positively
across the years in a significant level. The yield
rate of flowers (excluding cut flowers) and
plantation crops are showing decrease but the
other factor like area and production of the
both horticulture crops increased over the
years in a significant level. Again if we give a
bit concentration on export of horticulture
crops it shows that the growth rate (3.77 %),
which is very high over and found to be
significant statistically. The growth rate of the
export of horticulture product shows a positive
influence to the horticulture growers of the
state for their product, which might get an
international market to their product.
The impressive growth in the horticulture
sector in the state (Table 1 and 2) over the
years in most of the districts may be due to the
increased urbanization, consumer demand for
horticultural products /crops (NSS reports of
55th, 61st and 68th round), remunerative prices,
etc., as noticed from different studies by
authors like Murthy (2000), Meenakshi (1996),
Rao (2000), Joshi et al. (2006), and Birthal et
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Table 5: District-wise growth of horticultural crops in Karnataka during 2002 to 2009
Particulars
High growth districts
(> 4.0 percent)

Area
Bidar (10.9***)
Chamarajanagar (10.1***)
Koppal (9.5***)
Bagalkot (7.3***)
Bellary (6.7***)
Shimoga (5.4***)
U. Kannada (5.3***)

Medium growth districts
Gulbarga (3.8NS)
(Between 2.0-3.9 percent) Davangere (3.8***)
Bijapur (3.7NS)
Hassan (3.7***)
Tumkur (3.7***)
Haveri (3.4NS)
Karnataka (2.8***)
Mysore (2.5***)
Belgaum (2.4**)
Gadag (2.2)

Yield
Dharwad (18.7**)
Gadag (11.8**)
Chitradurga (10.7***)
Bangalore® (10.4**)
Raichur (10.1***)
Chamarajanagar (9.6***)
Bagalkot (8.0***)
Tumkur (6.7**)
Haveri (6.6***)
Bijapur (5.7***)
Mysore (5.3*)
Belgaum (5.1***)
Shimoga (4.7***)
Karnataka (4.6***)
Davangere (4.4***)
Mandya (4.1***)

Production
Chamarajanagar (19.7***)
Dharwad (18.2NS)
Bagalkot (15.3***)
Gadag (14.0**)
Raichur (12.7***)
Koppal (12.4***)
Chitradurga (11.8***)
Tumkur (10.3***)
Shimoga (10.1***)
Haveri (10.0***)
Bidar (9.9***)
Bijapur (9.4)
UKannada (9.0***)
Davangere (8.2***)
Mysore (7.8**)
Belgaum (7.5***)
Bellary (7.5***)
Karnataka (7.4***)
Gulbarga (5.8)
Mandya (5.8**)

U. Kannada (3.7*)
Kolar (3.3**)
Koppal (2.9**)
Gulbarga (2.0*)

Chikkamagalur (3.2NS)

Low growth districts
(Up to 1.9 percent)

Chikkamagalur (1.3**)
Chitradurga (1.1)
D. Kannada (0.2***)
Kodagu (0.0)
Chickballapur (0.0***)
Mandya (0***)
Raichur (0***)

Chikkamagalur (1.9NS)
D. Kannada (1.2NS)
Bellary (0.8NS)
Udupi (0.1NS)
Chickballapur (0.0***)

D. Kannada (1.5NS)

Negative growth districts

Dharwad (-0.4NS)

Bangalore (U) ( -0.8*)

Kolar (-0.4NS)

Udupi (-3.0**)
Kolar (-3.7NS)
Bangalore (U) (-13.2***)
Bangalore® (-19.6**)

Bidar (-1.0NS)
Kodagu (-2.0NS)
Hassan (-5.8NS)

Kodagu (-2.0NS)
Hassan (-2.1NS)
Udupi (-2.9NS)
Bangalore® ( -9.2**)
Bangalore(U) (-14.4***)

Figures in paraentheses are compound growth rates.
***, **, * significant at 1, 5, and 10 per cent level.
NS: Non-significant
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Table 6: Growth rate of area, production,
productivity and e xport of horticulture
crops
Components
Growth rate (Percent)
All Horticulture crops
Area
0.029***
Production
0.055***
Productivity
0.026**
Fruits
Area
0.035**
Production
0.051***
Productivity
0.012*
Vegetables
Area
0.030*
Production
0.064*
Productivity
0.038*
Flowers (excluding cut flowers)
Area
0.060*
Production
0.045*
Productivity
-0.015*
Medicinal and aromatic crops
Area
0.117***
Production
0.220*
Productivity
0.102*
Spices
Area
0.009*
Production
0.051*
Productivity
0.042***
Plantation crops
Area
0.033*
Production
0.028*
Productivity
-0.005*
Export of Horticulture Crops
Export
3.77*

agricultural crop categories to horticulture
crops found to be very significant in the recent
past in the State. Indian agriculture has been
diversifying towards High-Value Commodities
(HVCs) such as fruits, vegetables, milk, meat
and fish products during the last two decades.
HVCs accounts for a large share in the total
value of agricultural production. Supply and
demand side factors coupled with
infrastructural development and innovative
institutions have driven these changes
(Bhattacharyya, 2008). Diversification is widely
held in agriculture sector to offer considerable
scope for improving the economic viability and
in turn reducing their dependence on the
production of primary subsidised agricultural
commodities. In this section, authors have tried
to find out the extent of diversification using
Herfindahl Diversification Index, (HDI) and the
results are presented in Table 7.
Table 7: Herfindahl Index of diversification
of agricultural crops in Karnataka
Year
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12

***, ** and * significant at 0, 1, and 5 percent level

al. (2007). In addition, various state and central
government schemes for horticulture
development over the period have also
contributed for the growth of this sector.
Extent of Diversification Among Horticultural
Crops
Crop diversification is a strategy to
maximise the use of land, water and other
resources for the overall agricultural
development. It provide farmers with viable
options to grow different crops in different
agro-climatic conditions, to avoid risk and
uncertainty due to climatic and biological
vagaries (Acharya et al., 2011). The preceding
sections proved that the shift in many other

Index of
concentration
0.26
0.28
0.29
0.31
0.31
0.31
0.29
0.29
0.28
0.28
0.28
0.30

Index of
Total
diversification index
0.74
1
0.72
1
0.71
1
0.69
1
0.69
1
0.69
1
0.71
1
0.71
1
0.72
1
0.72
1
0.72
1
0.70
1

Based on the Herfindahl Diversification
Index, the cropping pattern of each agricultural
crop was compared with horticulture and the
index was calculated for year-on-year for the
period 2000-01 to 2011-12. It is clear from the
Table 7 that Karnataka State is moving towards
diversification at the faster rate as the index
values are approaching towards greater degree
of diversification. These results are on contrast
with the study conducted by Haque et al.,
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(2010), wherein the agricultural diversification
index (ADI) in 2007-08 at national level was
around 0.27 but the magnitude of
diversification of agricultural crops in the State
was much higher than that of the national level
(which was estimated at around average of 0.70
per cent during 2000-01 to 2011-12). It shows
that diversification is taking place from food
grain crops to other high value crops, probably
towards the horticulture crops.
CONCLUSIONS
The results of the study show that the rate
of change in area under horticulture crops was
quite smooth and positive. Amongst the
different category of agricultural crops, there
was a positive shift towards horticulture crops
in almost all the districts in Karnataka. Within
horticultural crops, fruit and vegetables had a
significant share in terms of area and
production in the State. It was found that seven
districts in terms of area and 20 districts in
terms of production were belong to the high
growth districts. On the other side, five districts
in terms of area and six districts in terms of
production fall under the negative growth
category. With respect to diversification of
agricultural crops in the State, it was observed
that the diversification taking place from food
grain crops to horticulture crops over the
period of time. In addition, Central Government
programs like National Horticulture Mission,
RKVY and many other state government
schemes also spurred a positive influence to
growth the horticulture sector in the state.
Although, growing production of horticulture
crops can meet the demand of the consumer
and it can also help in the export market of the
state, which in turn benefit the farmers of
horticulture cultivation.
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CONSUMERS’ PREFERENCES FOR TRADITIONAL
AND ORGANISED FRESH FOOD RETAILING IN
INDIA: EVIDENCE AND IMPLICATIONS
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ABSTRACT
This study has attempted to investigate consumers’ preferences for purchase
of fresh fruits and vegetables and processed food from organised retail
chains vis-à-vis traditional retailers and the factors that influence their
decisions to buy from alternate supply channels. The analysis was based on
a primary survey of 150 consumers in West Delhi in 2010. Broad findings
indicate that multiple factors namely economic, social, cultural and
psychological shape urban consumers shopping pattern. Despite fast
penetration of organised retail chains, consumers would continue to buy
fresh and processed food from traditional retailers primarily due to
convenience, quality,free home delivery and provision of products on credit.
This analysis can serve as a base for initiation of appropriate measures and
policies to upgrade the urban retailing systems and address outreach
constraint of organised retail chains.
Keywords: Consumer preferences, fresh food, organised retail chains
JEL Classification: C51, D11, D12, Q13

INTRODUCTION
The transformation towards a more
diversified diet, made up of purchased and
processed foods, meat, eggs, and dairy
products is clearly apparent in India. The
average monthly per capita expenditure on milk
and milk products, fresh fruits, and vegetables
and egg, fish, and meat has increased from
`162 in 2000-01 to `377 in 2011-12, more so in
the metropolitan cities such as Delhi to `481
(NSSO household consumption expenditure).
This shift in consumption is attributed to
several inter-related factors, major being
growing per capita income and urbanisation,

changing lifestyles and household structure,
spending behaviour and globalisation. Over
and above, consumers have increasingly
become conscious of quality and safety of
food which among many factors could be due
to a greater exposure to education, media and
also the emergence of supermarkets and
organised food retail chains (Kumar and
Birthal, 2007 and Minten and Reardon, 2008).
Ample studies have examined the impact
of super markets and organised fresh food
retail chains on wholesale and retail trade,
employment, purchase and sale price of
commodities to farmers and consumers1 and

*Centre for the Study of Regional Development,
Jawaharlal Nehru University, New Delhi -110067
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Singh et al. (2011), Minten et al. (2010), Sutradaar
(2012), Jabir et al. (2010), Kevin et al. (2005),
APAARI (2008), and FAO (2008).
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the outcomes tend to be diverse. The broad
findings indicate that organised fresh food
retail chains are making headway in the
metropolitan cities, but a greater dominance
continues to be of traditional food retailers
namely mom and pop stores and fruitsvegetable vendors. Not only the organised
retail chains are yet to tap the market share,
they mainly target consumers belonging to the
urban middle and upper group who are highly
heterogeneous. Would this segment of
population be attracted more towards modern
food retail chains compared to the traditional
ones is still a question mark. A few studies
suggest that the purchase decision of the
urban consumers, which is the key to the
success of organised food retailing, may
depend largely on the way retail chains
influence them through product diversity,
price, quality and other benefits.
Furthermore, the spending behaviour of
consumers would differ as per the food and
non-food items as the former comprises
multiple fresh as well as processed items
having variation in quality and prices, dry and
perishable nature and sources of supply
(Narayanan, 2007, Kevin et al. 2005, and Cook,
2003). It is also contended that given market
imperfections, the corporates may not provide
higher prices for fresh produce to farmers and
hence lower prices to consumers. There will
be transfer of power over production decisions
to the corporates, and also the production,
market and other risks would be borne entirely
by the producers. It may also lead to fewer
people in the industry and hence result in the
loss of employment (Gopalakrishnan and
Sreenivasa, 2009).
Concomitantly, Reardon et al. (2003),
Reardon et al. (2008), argued that organized
food retailing would certainly benefit
consumers through lower prices due to
competitive procurement and pricing
strategies, product diversity and hence
improvement in food security. The findings by
Minten et al. (2010) did not show much
difference in the prices of many fresh and

processed food offered by modern retail chains
and vendors to consumers at large in Delhi.
The authors attributed it to lack of proper
know-how by the domestic companies. Bathla
and Ishmeeta (2011) found advantage to
consumers buying from organised fresh food
retail chains as prices of fruits and vegetables
were comparatively lower than that charged
by vendors selling in close proximity. However,
prices of several fruits and vegetables were
found to be highly volatile with both retail
chains and vendors, particularly of seasonal
and perishable commodities. One may expect
commodity prices sold by vendors to be
relatively erratic due to differential pricing
being followed during the day but there is no
clarity as to why prices at SAFAL-Mother Dairy
were unstable and hence might not be
contributing to food security at large. In this
backdrop, this study has aimed to investigate
consumers’ preferences for purchase of fresh
and processed food from organised retail
chains vis-à-vis traditional channels and the
factors that influence their decisions to visit
alternate food supply outlets.
METHODOLOGY
The analysis was based on a primary
survey of consumers carried out in 2009 in
West Delhi. The choice of the area was based
on the fact that both traditional that is mom
and pop stores and vendors and modern
organised retail chains coexist and also the
selected consumers belonged to the middle
and upper middle income stratum. In all, 150
consumers were chosen purposively for
generating information based on a prestructured schedule. As such 50 consumers
buying commodities from SAFAL-Mother
dairy, 50 purchasing from push-cart vendors,
and 50 visiting private retail chains (Big Apple
and Reliance Fresh) constituted the sample.
The sample was chosen purposively to gather
information from consumers shopping from
both traditional and modern retailers.
In all, 76 percent of the consumers
interviewed belonged to 30-60 age group and
were mostly working. The remaining fell in
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above 60-70 years age mean group and a few
were below 25 years. Out of total respondents
interviewed, 73 percent were females and 27
percent males. Almost half of the sample drawn
(45.3 percent) had obtained post-graduation
degree and above, whereas 36 percent were
graduate and 10 percent had passed higher
secondary. Again, nearly half of the consumers
surveyed were employed.
The economic background of the
respondents is assessed using a few
indicators, namely (a) annual income of the
family, (b) own or rented house, (c) ownership
of a car or a two wheeler, and (d) use of mobiles
and television. The sample interviewed was
found to be from reasonably well off economic
background. It was found that 30 percent of
the respondents belonged to the highest
income group (earning more than `9 lakh per
annum) in the sample; 19.3 percent earned
between ` 3-`5 lakh per annum and nearly 6
percent of the sample were in the lowest income
group i.e. less than `one lakh per annum.
Majority of the sampled households owned
cars and houses.
Having own vehicle is an important factor
for shopping at modern retail chains due to
bulk buying and also chains do not have facility
of home delivery. Literature highlights that an
increasing number of motor vehicle owners
belonging to middle income households do
large volume grocery shopping at more distant
locations (Mathew and White 2006). Education
along with employment is considered important
among women respondents as these have
important bearing on the consumption patterns
and awareness about food quality in the
household.
The survey continued for 15 days and the
respondents making purchases from vendors
and/or retail chains were approached every
day during 8 am to 11 am. Their responses for
preference for a particular retail channel for
fresh and processed food items and the factors
that influence them to visit these were
empirically analysed using logit and
multinomial logit regression approach.

Factors Influencing the Preference for
Alternate Food Retail Channels
In order to empirically investigate
consumers’ preference for a particular retailing
system and their actual purchasing decision/
behaviour, a multinomial logit regression was
carried out. The binary logistic regression
model is used to explain the role of various
factors having bearing on consumers’ choice
for traditional and/or organised retail systems.
The contention here is to predict the
conditional probability, Pi that Y=1 for given
value of the explanatory variables. It has been
assumed that logit Li, is a linear function of the
explanatory variables.

1 
1
ez

Let , Pi  E Y 

X i  1  e z 1  e z

Where,
22

Z  b0   bi Xi
i 1

Where,
X1 = Age
X2 = Education
X3 = Annual income
X4 = Working female
X5 = Car ownership
X6 = Convenience at traditional retailers
X7 = Convenience at ORC
X8 = Environment and ambience at ORC
X9 = Low prices at ORC
X10 = Low prices at traditional
X11 = Discount and festive offers at ORC
X12 = Availability of items in ORC
X13 = Credit provided by traditional retailers
X14 = Product quality at ORC
X15 = Product quality at traditional
X16 = Trust in ORC
X17 = Trust in traditional
X18 = Nearness of ORC
X19 = Nearness of vendors-kirana stores
X20 = Free home delivery service by
traditional retailers
X21 = Shopping environment and ambience
at traditional
X22 = Relationship with traditional.
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The multinomial logit model was employed
to estimate the factors that determine
consumer purchase decision/behaviour from
alternate channels. It is a simple extension of
logistic regression that allows each category
of an unordered response variable to be
compared to an arbitrary reference category
providing a number of logit regression models.
A linear relationship between the transformed
outcome variable and our predictor variables
is assumed. The following equation was
considered. Unordered choice models can be
motivated by a random utility model.
For the ith respondent faced with j choices,
suppose that the utility of choice ‘j’ is:
Uij  Zij  ij ..........(1)

If respondent makes choice j in particular
then we assume that Uj is the maximum among
the j utilities. The statistical model is driven by
the probability that choice j is made, which is
Probabilty(Uij>Uik) for all other k  j.
The model is made operational by a
particular choice of distribution for the
disturbances.
Let Yi be a random variable indicates the
choice mode. McFadden (1973) has shown that
if the j disturbances are independently and
identically distributed with Type-1 extreme
value distribution,
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Utility depends on Xi, which includes
aspects specific to the individual as well as to
the choices. Xi varies across the individuals.
The components of Xi are typically called the
attributes of choices. The estimated equation

provides a set of probabilities for the j-1 choices
for a decision maker with characteristic Xi. In
addition to that, it provides relative risk to
reference point. The interpretation for above
equation can be interpreted through coefficient
of  in terms of log-odd ratio. The standard
interpretation of the multinomial logit is that
for a unit change in the predictor or explanatory
variables, the logit outcome ‘m’ relative to the
reference group is expected to change by its
respective parameter estimate given the
variables in the model are held constant
(Greene, 2002).
RESULTS AND DISCUSSION
Purchasing Behaviour of Consumers
In order to capture the shopping behaviour
of consumers, they were asked about the place
where they do their day-to-day shopping of
fresh fruits-vegetables and processed food,
frequency of visit and time preference. It was
found that respondents’ preference is to buy
from traditional retailers that is vendors and
mom and pop stores, be it fresh or processed
food. In the case of fresh food, nearly 42.7
percent opted for traditional followed by 14.7
percent for SAFAL Mother Dairy and the
remaining from modern retail chains. In
contrast, for processed food purchases
majority (62.7 percent) opted for traditional
channel, followed by 20.7 percent for organised
retail chains. Only 2.7 percent sampled
consumers showed preference for Mother
Dairy for processed food may be due to fewer
commodities available (Table 1).
Table 1: Cons ume rs purchas ing from
traditional and organised retail channels
(Percent)
Retail
channels
Organised retail
chains
Private
cooperative
Traditional

Fresh fruits and
vegetables
12.7

Processed
food
20.7

14.7

2.7

42.7

62.7

Traditional retail chain includes push cart vendors and local
vegetable market and in case of processed food it includes
Kirana stores. Private cooperative retail chain is represented
by SAFAL-Mother Dairy. Organised retail chain includes Big
Apple and Reliance Fresh.
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The reason for the majority of consumers
to purchase from vendors is the freshness of
produce and better quality. SAFAL-Mother
Dairy, which is a private cooperative food retail
chain, is also the preferred avenue but only
for fresh produce as prices tend to be
competitive across the retail outlets in the area.
The results are similar to that obtained by
Chen et al. (2005), where the authors found a
large percentage of Asian consumers
preferring traditional markets for purchase of
fruits and vegetables. In Thailand, the wet
markets were stated to be relatively fresher and
often cheaper. In China too less than 10 percent
of fruits and vegetables were sold through
supermarkets. Even for processed food,
consumers prefer kirana stores. As argued
by Minten et al. (2010), consumers’
dependence on traditional stores is explained
by the fact that most of these are family owned
and are in existence for years. Consumers often
develop affinity and understanding with the
store owners and it becomes difficult,
especially the older generation to switch easily
to modern retail chains.
However, respondents indicated that quite
often, modern retail chains offer discounts,
especially during the festival season and
advertise intensively to increase the footfall,
which catches their attention.As reported in
Goldman (1974) and Minten et al. (2010), this
may suggest that modern retail chains have
mostly branded or labelled and packaged
products, which are relatively expensive
compared to non-branded and loose products
being sold at kirana stores. Consumers further
informed that SAFAL-Mother Dairy has
selected processed food items on its shelves
and has not been able to draw much of their
attention. It is only when retail prices of some
processed commodities rise exceptionally, they
make purchases from SAFAL outlets. To quote,
prices of pulses crossed `100 mark in 2010 and
the Delhi Government asked SAFAL to sell it
at subsidised rates for the greater benefit of
consumers and also contain its price.
Another noteworthy aspect that reveals

consumers’ shopping behaviour is the time at
which they prefer to buy fresh fruitsvegetables. Nearly 45 percent of consumers
prefer to purchase fresh produce in the
forenoon and only 37 percent shop in the
evening between 5 pm to 8 pm. The latter group
comprises working population for whom
morning time becomes a constraint and low
income consumers who look for relatively
cheaper commodities. Owing to lack of storage
facility, the push cart vendors generally prefer
to sell produce in the morning that too at a
higher rate as they have to reduce the prices
by evening for quick clearance. Consumers’
especially from lower economic background
purchase vegetables from vendors at that time.
Such consumers’ indicated less preference for
organised retail chains as commodity price
remains the same throughout the day.
The three main reasons given by the
consumers for shopping fresh fruits and
vegetables at a selected time slot include
convenience (by 65 percent consumers),
freshness (by 32 percent respondents) and low
prices (3 percent). Clearly, majority of the
selected consumers demand quality and
convenience and that become significant
factors in influencing their preference for
organised retail chains. In what followed we
analyse some other factors that influence
consumers to choose a particular retail channel
for fresh and processed food.
Consumer Preferences: Organised Retail
Chains vis-à-vis Traditional Retailers
The logit model is employed taking the
dependent variable in a binary form. The
consumers were asked to respond either “yes”
or “no” to the question viz. do you prefer to
shop from organised retail chains or traditional
retailers? As stated above, the key independent
variables include age, education level and
annual income, the number of female working
in each household. A few dummy variables
included car ownership, trust, prices (low/
high), discount and festive offers, availability
of each item at one place, relationship with the
shopkeeper, credit and free home delivery
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services, nearness to house. For some
variables such as shopping convenience,
quality and shopping environment, the
consumers were asked to do ranking on a scale
of 1 to 10. Table 2 furnishes the results based
on logit model. Alternate equations were
estimated due to high correlation between
some of the explanatory variables.
Equation1 suggests that women’s
participation in the labour force stands to be
the most significant factor behind preference
for ORC relative to traditional channel namely
kirana stores and vegetable vendors. Result
show that keeping all other variables constant,
for every one unit increase in working female,
the log odds of ORC is better than traditional
retailers increase by 0.73 (Table 2). An equally
important factor that explains preference for
ORC over others is convenience. A store is
said to be convenient if it makes shopping easy

for the consumer. Higher the convenience at
ORC, greater is the predilection for ORCs. This
indicates that the retail outlet with more
convenience is chosen over others, could be
due to busy lifestyles and less availably of
time. Shopping environment and ambience at
ORCs that is, air conditioned environment and
proper shelving, cleanliness and hygiene
attract consumers. It has been observed that
90 percent of the respondents rated shopping
environment and ambience of the organised
food retail chains to be high. Discount and
Festive offers considerably influence
consumers’ decision.
The results validate the findings in the
literature that special discounts offered to
consumers once a week, which is not available
with traditional retailers, is an important factor
for footfall (Reardon and Berdegue, 2002).
ORCs have made huge investments and can

Table 2: Consumers' preference for ORC versus traditional retail systems
Particulars (Independent variables)
Age (X1)
Education (X2)
Annual income (X3)
Working female (X4)
Car ownership (X5)
Convenience at ORC (X6)
Convenience at traditional (X7)
Environment and ambience at ORC (X8)
Low prices at ORC (X9)
Low prices at traditional (X10)
Discount and festive offers at ORC (X11)
Availability of items in ORC (X12)
Credit provided by traditional retailers (X13)
Product quality at ORC (X14)
Product quality at traditional (X15)
Trust in ORC (X15)
Trust in traditional (X17)
Nearness of ORC (X18)
Nearness of vendors-kirana stores (X19)
Free home delivery service by traditional
retailers (X20)
Constant
Log likelihood
LR Chi square

Fresh fruits and vegetables
Equation-I Equation-II
-0.21NS
0.043NS
0.73**
0.18NS
0.88NS
0.53***
-0.62***
0.71**
1.30**
-0.052NS
1.98**
1.07*
-1.84**
0.67**
-0.29*
1.43**
-0.92*
-1.02

*

Processed food
Equation-I
Equation-II
-0.17NS
0.13NS
0.83***
1.0*
0.41*
-0.36**
0.69**
0.26NS
3.58***
1.61***
0.79***
-0.40***
0.81*
-0.27NS
1.31**
-1.36**
-0.44NS

-4.91
-63.96
78.7

***, ** and *significant at 1, 5 and 10 percent level
NS: Non-significant
ORC: Organised retail chains
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-1.82
-60.34
85.94

-5.63
-58.83
88.97

-2.44
-69.37
67.89

afford to change pricing strategy that is earn
less profit on one commodity which is of daily
usage and cover it up through other
commodity. Nearly 70 percent of the sample
consumers agreed to this. Availability of all
items at one place makes shopping convenient
for the consumers and influences them in
favour of ORC significantly. The retail chains
provide not only fresh vegetables, fruits and
processed food but also sell electrical
appliances, furniture etc. which are added
advantages.
As regards traditional retail outlets,
Equation-I shows the major factor that make
consumers prefer shopping from these is the
deferred payments of goods that is goods on
credit. The results show a negative relation of
credit with the dependent variable which
suggests that greater the credit provided by
traditional retailers lesser is the preference for
ORCs. The practise is prevalent mainly in the
kirana/departmental stores where consumers’
make payments on monthly basis for milk,
bread, edible oil and foodgrains. Such facilities
are not available in modern retail chains.
Relatively low prices of fresh fruits and
vegetables at ORCs also attract consumers.
The results also show that lower the price at
traditional retailing, lesser is the preference for
ORCs but the coefficient was found to be
statistically non-significant.
The consumers’ would want best
vegetables at minimum prices but they may
not compromise on the quality of vegetables.
Similarly, higher the education level of
consumers, greater was the preference for
ORCs, but this variable was again nonsignificant in influencing consumers’
preferences to make purchases from different
retail systems. The variable car ownership
indicates that the consumers’ who own car
have a greater predilection for ORCs, but it
does not significantly influence consumer’s
decision (Table 2).
High quality of fresh fruits and vegetables
turns out to be a crucial factor in determining
preference of consumers. The model (Equation

II) indicates that keeping all other variables
constant for every one unit of change in high
quality ORC, the log odds of ORC was better
than traditional retailers increase by 0.67 and
for every one unit change in high quality
ratings of fresh fruits and vegetables sold by
traditional retailers, the log odds of ORC was
better than traditional retailers decreases by
0.29. During the survey, most of the
respondents agreed that the quality of goods
with traditional retailers was much better than
that with organised retail chains as the vendors
get fresh produce every day from the
wholesale market. This finding was similar to
that obtained by Ho (2005), who concluded
that the preference for wet markets was
influenced by the notion that food was fresh
and at lower price.
Trust in traditional retailer is another
significant factor which has an impact on the
consumer ’s decision. Customers trust in
shopkeeper is formed on three main factors
that is product quality, price and personal
relationship. Only 28-33 percent respondents
opined that they trust the organised retail
chains whereas majority that is 44 percent and
55.3 percent have faith in pushcart vendors
and the kirana stores respectively. Consumers
prefer to buy from push cart vendors as they
provide delivery at their door steps that too
free of charge. They also take orders on mobile
phones and deliver it in different blocks of a
locality. Such facilities are not provided by the
modern retailers.
Similar results were obtained for processed
food (Table 2). It can be observed from the
variable working female is highly significant
followed by convenience. A very significant
factor which is in favour of traditional retailers
is the mutual relationship with the shopkeeper,
especially in thecase of processed food items.
Stronger the relationship with the traditional
retailer lower is the preference for ORCs.
Further, distance matters in making a choice.
Nearer is the ORCs located, greater is the
preference for it. Quality of processed products
was also a major concern among consumers,
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Table 3: Factors influencing consumers' purchase decisions from alternate retail systems
Particulars
Age (X1)
Education (X2)
Annual income (X3)
Car Ownership (X5)
Convenience at traditional (X6)
Convenience at ORC (X7)
Shopping environment and ambience at ORC
(X8)
Low Prices at ORC (X9)
Low Prices at traditional (X10)
Discount and festive offers at ORC (X11)
Product quality at ORC (X14)
Product quality at traditional (X15)
Trust in traditional (X17)
Nearness to house (ORC) (X18)
Nearness to house (traditional) (X19)
Free home delivery by traditional (X20)
Shopping environment and ambience at
traditional (X21)
Relationship with traditional (X22)
Constant
Log likelihood
LR Chi2

Fresh fruits and vegetables
Equation-I
Equation-II
-0.103NS
-0.194NS
-1.007NS
**

0.428
-0.579**
-0.461NS

Processed food
Equation-I
Equation-II
0.174
-0.058NS
-0.257NS
0.639***
-0.629**
-0.212NS

-2.129***
2.067***
-1.909***

-1.426*
-0.531***
0.507***

1.431**
0.65NS
0.624

0.257NS
-0.272NS
0.108NS

-0.568***
0.532***
0.533NS

1.169**
0.163NS

**

0.505
1.964
-42.191
79.91

1.365
-57.868
49.78

1.159*
0.96
-50.57
60.49

*** **

, and * significant at 1, 5 and 10 percent level
NS: Non-significant
ORC is organised retail chains

which is more at the ORCs. Free home delivery
service bears a negative relationship with the
preference for the ORCs, which turned to be
non-significant statistically.
Factors Influencing Consumers’ Purchase
from Alternate Retail Channels
Given the preference of consumers for
alternate retail channels, this section analyses
the actual purchase decisions of consumers
for fresh fruits-vegetables and processed food
items from traditional vis-à-vis modern retail
chains. The dependent variable is taken to be
the purchasing behaviour of consumers from
traditional and organised retail systems. The
consumers’ who have shopped products from
traditional retailers are assigned 1, whereas
those bought from organised retailers is
assigned 0.
Broad results presented in Table 3 indicate
that the main factor determining the purchase
decision of the consumers from modern vs

traditional retailers is convenience. The
traditional retailer becomes convenient by one
unit (keeping all other variables constant), the
log odds of shopping of fresh fruits and
vegetables from traditional retail chain
increases by 0.428 units. The situation was
reversed, if the ORC becomes convenient. The
second most vital factor is the price and quality
of the products that is if low prices are offered
by the traditional retailers, they are able to
attract a large number of consumers. It is clear
that if commodity prices are lowered by one
unit, the log odds of shopping of fresh fruits
and vegetables from traditional retail chain
increases by 2.067 units and the situation is
opposite for the organised retail chains.
Discount and festive schemes offered by
ORCs catch the attention of consumers as they
are money saving. Hence, as the discount and
festive offers increase by one unit the log odds
of shopping of fresh fruits and vegetables from
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organised retail chain increases by 1.909
units. The trust of consumers in traditional
retailers increases the number of consumers
shopping FFV from them. Shopping
environment and ambience is the variable
where there is scope of improvement for
traditional retailers.
In Equation-II, clearly high quality is the
most significant factor. Consumer will shop
fresh fruits and vegetables from the retail chain
where the quality is the best. As the quality of
fresh products of traditional retailer increases
by one unit, the log odds of shopping of fresh
fruits and vegetables from traditional retail
chain increase by 0.507 units. But the situation
is reversed if the quality of fresh fruits and
vegetables increases in ORCs. It can also be
observed that as economic status of
consumers increase (captured through income
and car ownership), shopping from traditional
retailers gets reduced as they tend to shop
from ORCs. But the sign of the coefficient turns
out to be non-significant.
In the case of processed food, it was
observed that the consumers have made
purchases mostly from kirana stores owing to
long standing family relations with the store
owners, and free home delivery service, which
is convenient. In Equation-I, convenience of
traditional shops and the variable relationship
with the shopkeeper appears to be significant
variable in case of processed food. It can be
observed that as relationship with the
shopkeeper increases by one unit, the log odds
of shopping of fresh fruits and vegetables from
traditional retail chain increases by 1.159
units and as convenience at traditional
increases by one unit, the log odds of
shopping of fresh fruits and vegetables from
traditional retail chain increases by 0.639
units.
In Equation-II, (processed food), high
quality is a significant variable. Free home
delivery service provided by kirana stores is a
very important variable. As the free home
delivery service increases by one unit (keeping
other variables constant) the preference for

traditional retailers for processed food
increases by 1.169 times (Table 3). In Delhi,
due to busier lifestyles, consumers benefit
from such facilities as they are time saving and
very convenient. Such services score over the
shopping environment and ambience of ORCs,
and become a non- significant variable.
CONCLUSIONS
Organised Retail Chains have been
penetrating fast and have influenced middle
and higher income consumers more who afford
to buy commodities at relatively higher prices
compared to the traditional retailers. It appears
that the organised retail chains have made huge
investments and are yet to achieve economies
of scale. Nevertheless,shopping from
organised food retail chains has attracted
many consumers, especially working women
due to time constraint and convenience. Other
factors that favour organised retail chains
include better shopping environment and
ambience, lucrative discount and festive offers
and availability of items at one place. Location
also matters as most of the retail chains are
not in close proximity to the residential areas.
Inspite of a growing preference of
consumers to shop from modern retail chains,
their actual purchasing of fresh and processed
food continues to be more from traditional
retailers that is, vendors and mom and pop
stores. The main factors that favour traditional
retailers over modern retailers are convenience,
fresh quality, services such as free home
delivery and provision of products on credit.
Besides, traditional retailers operate mainly in
the residential areas and are relatively easier
to access any time during the day.The analysis
suggests that multiple factors viz. economic,
social, cultural and psychological shape urban
consumers shopping pattern and they will
continue to depend on traditional retailers
despite penetration of organised retail chains.
The analysis can serve as a base for
initiation of appropriate measures and policies
to upgrade the urban retailing systems. The
findings have also implications for organised
retail chains to improve outreach so that
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consumers from all income groups can benefit
in due course. The present state of affairs is
somewhat similar to that faced by many
developing countries during the seventies
when modernization of urban food retailing was
underway (Goldman 1974). Accordingly, public
policy was strategized to cope up with the
outreach constraint on the demand side for
the diffusion of super markets and retail chains.
REFERENCES
Ali, J., and Kapoor, S .2008. Farmers’ perception
on risks in fruits and vegetables production: An
empirical study of Uttar Pradesh.Agricultural
Economics Research Review. 21: 317-326.
Ali, J., Kapoor, S., and Moorthy, J. 2010. Buying
behaviour of consumers for food products in an
emerging economy. British Food Journal. 112
(2): 109-124.
Anonymous. 2008. Linking farmers to market:
Some success stories from Asia-Pacific Region.
Asia-Pacific Association of Agricultural
Research Institutions (APAARI), Bangkok
10100, Thailand.
Bart, M., Reardon, T., and Sutradar, S. 2010. Food
prices and modern retail: The case of Delhi. World
Development. 38 (12): 1775-1787.
Bart, M., Reardon, T., and Vandeplas, A. 2009.
Linking urban consumers and rural farmers in
India. IFPRI Discussion Paper 00883, New
Delhi.
Bathla, S. and Singh, I. 2011. Traditional and
organised fresh food retailing: Implications for
food security. Indian Journal of Agricultural
Marketing. 25 (3): 116-127.
Chen, K., Shepherd, A.W., and Silva, C. da. 2005.
Changes in food retailing in Asia: Implications
of supermarket procurement practices for
farmers and traditional marketing systems.
Agricultural Management, Marketing and
Finance. Occasional Paper No. 8, FAO
Agricultural Support Systems Division, FAO,
Rome.
Cook, R.L. 2003. The evolving global marketplace
for fruits and vegetables.Agricultural Issues
Centre, Department of Agricultural and Resource
economics, University of California, Davis,
USA.
FAO. 2008. FAO Regional Office for Asia and the
Pacific, Bangkok, Thailand.
Goldman, A. 1974. Outreach of consumers and the
modernization of urban food retailing in

developing countries. Journal of Marketing. 38
(4): 8–16.
Gopalakrishnan, S., and Sreenivasa, P. 2009.
Corporate retail: Dangerous implications for
India’s economy. Economic and Political Weekly.
44 (32): 48-55.
Greene, W.H. 2002. Econometric Analysis-Fifth
Edition. Prentice Hall, New Delhi.
Gujarati, D. 1995. Basic econometrics. McGrawHILL International Edition, New York City,
New York, United States.
Ho, Suk-Ching. 2005. Evolution versus tradition
in marketing systems: The Hong Kong foodretailing experience. Journal of Public Policy and
Marketing. 24 (1): 90-99.
Jabir, A., Kapoor, S., and Moorthy, J. 2010. Buying
behavior of consumers for food products in an
emerging economy. British Food Journal. 112
(2): 109-124.
Kalhan, A. 2007. Impact of malls on small shops
and hawkers.Economic and Political Weekly.42
(22): 2063-2066.
Kalhan, A., and Franz, M. 2009. Regulation of retail:
Comparative experience. Economic and Political
Weekly. 32: 56-64.
Kevin, C., Shepherd, A.W., and Silva, Carlos da.
2005. Changes in food retailing in Asia.
Agricultural Management, Marketing and
Finance Service, Food and Agriculture
Organisation of the United States, Rome.
Kumar, A., Singh, H., Kumar, S., and Mittal, S.
2011. Value chains of agricultural commodities
and their role in food security and poverty
alleviation-A synthesis. Agricultural Economics
Research Review. 24 (1): 169-181.
Kumar, P., Mruthyunjaya, and Birthal, P.S. 2007.
Changing consumption pattern in South Asia.
In: Joshi, P.K., Gulati, A., and Cummings Jr., R.
(Eds.) Agricultural diversification and
smallholders in South Asia, Academic
Foundation, New Delhi.
Kumar, V., Patwari, Y., and Ayush, H.N. 2008.
Organized food retailing: A blessing or a curse?
Economic and Political Weekly.43 (20): 67-75.
Mangala, K.P., and Chengappa, P.G. 2008. A novel
agribusiness model for backward linkages with
farmers: A case of food retail chain. Agricultural
Economics Research Review. 21: 363-370.
Mathew, G., and White, J. 2006. The restructuring
of agri-food supply chains in CEE and the CIS:
An overview and policy implications. INTAS
Project: Supporting the International

682

development of the CIS agricultural sector.
Culled from www.staff.ncl.ac.uk
Mathew, J., Soundararajan, N., Gupta, M., and
Sahu, S. 2008. Impact of organized retailing on
the unorganized sector. ICRIER, New Delhi.
McFadden, D.L. 1973. Conditional logit analysis
of qualitative choice behavior. In: Zarembka, P.
(ed.) Frontiers in Econometrics. Academic Press,
New York: 105-142.
Minten, B., and Reardon, T. 2008. Food prices,
quality and quality's pricing in supermarkets
versus traditional markets in developing
countries. Review of Agricultural Economics. 30:
480-490.
Minten B., Reardon, T., and Sutradhar, R. 2010.
Food prices and modern retail: The case of Delhi.
World Development. 38: 1775-1787.
Narayanan, S. 2007. A revolution in the making:
The case of agro food retailing in India. Case
Study No. 6-2 of the program: Food policy for
developing countries: The Role of government
in the global food system. Culled from http://
cip.cornell.edu.
Pushpavalli, A. 2008. Marketing of fruits and
vegetables in and around Chennai.In: Deshpande,
R.S., Sharma, V.P., Malik, R P S., and Ansari,
S.A. (ed) Glimpses of Indian agriculture: Micro
aspects. Academic Foundation, 4772-73/23,
Bharat Ram Road, Darya Ganj, New Delhi-110
002: 2 (Chapter 62): 847-856.
Reardon, T., and Bart, M. 2011. Surprised by
supermarkets: Diffusion of modern food retail
in India. Journal of Agribusiness in Developing
and Emerging Economies.1 (2): 134-161.
Reardon, T., and Berdegué, J.A. 2002. The rapid
rise of supermarkets in Latin America:
Challenges and opportunities for development.
Development Policy Review. 20 (4): 317-334.
Reardon, T., and Gulati, A. 2008.The rise of
supermarkets and their development
implications: International experience relevant
for India. Discussion Paper 7, International Food

Policy Research Institute, New Dlhi.
Reardon, T., Timmer, C.P., Barrett, C.B., and
Berdegué, J.A. 2003.The rise ofsupermarkets
in Africa, Asia, and Latin America.American
Journal of Agricultural Economics.85 (5): 11401146.
Reardon, T., and Weatherspoon, D.D. 2003. The
rise of supermarkets in Africa: Implications for
agrifood systems and the rural poor.
Development Policy Review.21 (3): 333-355.
Reddy, G.P., Murthy, M.R.K., and Meena, P.C.
2010. Value chains and retailing of fresh
vegetables and fruits, Andhra Pradesh.
Agricultural Economics Research Review. 23:
455-461.
Sahoo, B.B. 2010. Global markets and local players:
A value chain system of collaborative strategies.
Agricultural Economics Research Review. 23
(Conference Number): 535-545.
Shepherd, A.W. 2007. Approaches to linking
producers to markets.Agricultural Management,
Marketing and Finance Occasional Paper. FAO,
Rome.
Singla, N., Singh, S., and Dhindsa, P.K. 2011. Linking
small farmers to emerging agricultural
marketingsystems in India-The case study of a
fresh food retailchain in Punjab. Agricultural
Economics Research Review. 24 (1): 155-159.
Sreenivasa, P. 2007. Markets versus markets.
Report submitted to Council for Social
Development, New Delhi.
Sulaiman, R.V., Kalaivani, N.J., Handoo, J., Reddy,
T.S.V., Dorai, K., and Hall, A. 2011. Organised
retailing of fresh fruit and vegetables:
Opportunities for putting research into use?
Discussion Paper 12, RIU and LINK. Culled
from www.creativecommons.org

Received: January 29, 2015
Accepted: May 19, 2015

683

684

Indian J Econ Dev
Volume 11 No. 3 (2015): 685-692

DOI: 10.5958/2322-0430.2015.00076.1
Research Article

AN INTERVENTION APPROACH TO ENHANCE
VEGETABLE PRODUCTION THROUGH GROWERS
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ABSTRACT
The current paper aims to analyze the impact of growers association on
improving the vegetable production in Hyderabad-Karnataka regions of
Karnataka. The results revealed that majority of sample respondents were
belong to middle age group engaged in vegetable growing activities, more
than 75 per cent were young and middle age groups. It also revealed that
72 per cent of farmers were using improved varieties as per recommendation
for suitable climate and soil conditions. Further, the study also indicates
that customized intervention was adopted for staggered sowing in different
vegetables and drip irrigation accounted for about 54 and 47 per cent
respectively. This suggests that vegetable production can be improved not
only by adopting recommended management practices but also through
intervention of private sector development initiatives which helps the farmers
in constructing appropriate channels of different growers groups to
supermarkets and distributors. This kind of intervention approaches will
augment area under cultivation especially in dry lands through growers
association. The study indicates that strong focus on adoption of
recommended cultural and management practices for cultivation such as
establishing marketing linkages and utilization of marketing facilities.
Keywords: Growers association, intervention approach, markets, vegetable
JEL Classification: O13, O31, O33, Q 12, Q13, Q16

INTRODUCTION
In Indian, agriculture constitutes
important sector for providing employment
and livelihood security for majority of
population, In addition, vegetables plays an
important role in nutritional aspects and acts
as significant element in nutritional security.
The vegetables are high in demand especially
for their high yield, short duration, rich in
vitamins and nutrients. Apart from these
*
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advantages of cultivation, they are important
sources of vitamins, proteins, micronutrients
and also having medicinal properties.
Vegetables provide better monetary benefits
and ability to generate off-farm and on-farm
employment. India is the second largest
producer of fruits and vegetables in the world
this may be reason due to varied agro-climates
coupled with distinct seasons, making it
possible to produce extensive range of
vegetables. The horticultural crops cover an
area of 21.83 million hectares and 240.53 million
tonnes of production. To sum up, the
contribution of fruits and vegetables together
accounts to 92 percent of the total horticultural
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production in the country (Vanitha et al., 2013).
India is the major vegetable producing
country after China, However, in India
vegetable intake remains low as a result
incidence of anemia and Vitamin A deficiency
continue to be high among Indian population
(Ramchandran, 2007). Many national and
international missions aimed to bring
awareness about nutrition education to propel
vegetable consumption and intake to bring
down the numbers in nutrient deficiencies in
the country.
In vegetable production many elements
cause lower yield levels at a distance from
insect pest and disease. Apart from these
problems vegetable production is facing many
problems like low limited irrigation facilities,
insufficient infrastructure, lack of
recommended practices for better crop
production coupled with no cold storages,
inefficient markets, improper roads and
transportation facilities, etc. There are creating
huge losses in pre production and post
production management systems, resulting in
low output per unit area and increasing cost
of production. this context, Vegetable Growers
Association (VGA’s) can tackle the problems
as whole rather than individual farmer (Table
1).
Table 1: Names of the associations in
different village
Village

Name of association
registered
Gundapur/
Tarakari Belegara
Chamanal
kshemabhiruddhi Sangha
Bendigombali Sri Ambha Bhavani
Totagarike Belegarar Sangha
Cheptla
Tarakari Belegarar Sangha
Naganattigi
Tarakari Belegarar Sangha

No. of
Farmers
29
25
24
22

So that they can reduce the risk and
increase the share of profit from their produce.
With this back drop, the present study makes
an attempt to study 1) the socio-economic
profile of vegetable growers, 2) to know the
POP adopted by farmers and customized
practices as influenced by scientists’

intervention, 3) to ascertain the market
behaviour as influenced by association, and
4) also to analyze the economic feasibility,
problems and suggestions of vegetable
growers association in Karnataka.
METHODOLOGY
The study was conducted in Yadgir
District of Karnataka during 2013
(Anonymous, 2013-14). Yadgir was
purposively selected for undertaking the study
in Karnataka. Random sampling procedure was
adopted in the selection of 100 sample farmers
from selected four villages in the study area.
The primary data were collected to achieve the
objectives of the study. The samples were
drawn from the farmers having maximum area
under vegetable production. The data was
collected through one-to-one method of
interview i.e. on individual basis and focused
group discussions (FGD’s). In-depth
interviews were conducted to know the
perception of the farmers regarding the major
issues in crop management and cultivation
practices and marketing constraints. The
respondents were further divided into smaller
groups and facilitated by facilitator to guide
the farmers and helped the group to participate
in an effective discussion among the farmers.
The vital objective of the survey was to come
out with plausible inputs regarding how the
new initiatives of growers association would
improve the production and economic
conditions of the farming community in dry
land areas especially in Yadgir district of
Karnataka.
RESULTS AND DISCUSSION
The results of the investigation are
discussed in the section with the main focus
on to throw light on some of the causes
responsible for the important results observed
during the study period. The discussions are
made under the following heads:
General and Socio-Economic Characteristics
Features of Study Area
An overview of the study area, according
to 2011 Census Yadgir district had a total
population of 1.17 million. More than 80 per
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cent of the population lives in rural areas and
are agriculture oriented. The literacy rate of
the district was 51.83 per cent as per Census
2011. The district receives an annual rainfall
ranging between 591-936 mm; spread over 52
rainfall days. (DSO, Yadgir, 2013-14)
The agriculture land utilization of this
district revealed that total fallow land is 70371
ha with 27507 ha and 4346 ha as current and
other respectively. However, net area sown was
98145 ha and area sown more than once was
14229 ha comprising total area into 112374 ha.
The district had 112374 ha of total cropped
area. The percent of total cropped area to net
area sown was 114. The production of
important horticulture crops in the study
conveys that the production of tomato was
3894 tonnes. Similarly, for Brijal, beans, onion,
green chilies and gourd varity of vegetables
were produced to the tune of 1800, 50, 5420,
435, and 1082 tonnes, respectively.
The socio-economic characteristics of
sample respondents of vegetable growers
association are presented in Table 2. The
results revealed that majority of sample
respondents were belong to middle age group
(54%) engaged in vegetable growing activities,
more than 75 percent from both young and
middle age groups. This indicates that young
generation are more interested in taking
initiatives to make association for better
utilization of their available resources and also
to get maximum returns for their produce.
Further, it also conveyed that maximum
respondents had agriculture as main
occupation and business as subsidiary
occupation. In the study area, about 57 percent
of respondents had vegetable production as
main occupation, while only 7 percent farmers
belong to government services.
Education is crucial for farming community
and it is essential to support local people to
recognize their resources and to forecast the
future need of vegetable production
(Fernando, 2008). The education status of
respondents revealed that secondary and
primary education with 38 and 26 percent

respectively were observed during the study.
However, whereas 17 percent of respondents
were having education up to college level. This
clearly point out that their exist scope for
conducting training programmes related to
management practices of for production of
vegetables through innovative techniques
Table 2: Social-economic characteristics
features of the farmers
Particulars
Age group
Middle age groups (40-50
years)
Young age groups (<40
years)
Old age groups (> 50 years)
Educational qualifications
Secondary education (8th to
10+2)
Primary education (Up to 7th
Standard)
Illiterate (No formal
education)
College education (above
10+2)
Caste
General
ST
OBC
SC
Occuipation
Only farming
Farming and other subsidiary
business
Farming and service
(Government servant )
Size of holdings
Marginal farmer(< 1ha)
Small farmer (1-2 ha)
Medium farmer (2-4 ha)
Large farmer (>4 ha)
Annual income (`)
Low income group
(<100000)
Middle income group
(100000-150000)
High income group
(>150000)
Level of social participation
Low (Up to 1 score)
Medium (2-4 score)
High (5 & above score)
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Percent
54
25
21
38
26
17
17

37
23
17
13
57
34
7

37
25
29
19
22
64
14

23
28
49

especially in dry land areas of Hyderabad
Karnataka region where water is limiting factor
for production.
The social participation helps local people
in over al development process. Local planning
indicates working with local people with trust
which is greatly affected by facilities available
the social participation ideas will become part
of development further they perform into
maintenance, administration and preparing for
future (Clark, 1978). It is observed that, 49
percent of respondents were having high level
of social participation among farmers in the
study area. However, only 23 percent was
accounted for low level of social participation.
It evident from the results that respondents
higher the social participation level more will
be level of trust and also builds a sense of be
in the right place. The major problems
hindering farmer’s social participation were
absence of land tenure system, deficit of credit
facilities and lack of incentives (Onuekwusi
and Miriam, 2014). Hardly 14 per cent of farmers
belong to high income group, while only 19
per cent were large famers in the study area.
The most significant feature of these
associations was that it provided assurance
towards the purchase of inputs and marketing
facilities. Majority of the farmers reported that
as there was no proper opportunity of proper
training and thus they had faced many
difficulties in getting information on market
opportunities or access to new modern
technologies, purchasing quality input and
accessing product markets. As many farmers
lack technical know-how, thus farmers decided
to form growers association.
Impact of Recommendation Practices on
Vegetable Production
The recommendation of packages of
practice are very essential in production
process for example application of active
ingredient to seeding will be more striking
because its In-situ application, It also uses
relatively less chemical compared with other
operations like soil treatments or fumigation
and chemical residues are small in amount or

non-existent in harvested plants (Bockus and
Shroyer, 1998). The cultivation of vegetable
crops with recommended practices including
improved varieties/hybrids, nursery rising,
seed treatment (Trichoderma/Rhizobium),
spacing, fertilizer application, inter-cultivation
practices, use of herbicides and growth
regulators, mulching, stage of harvesting and
use of chemicals. In the study area, majority
(9%) of respondents use chemical as per
recommended practice because the present
need of the vegetables production always aims
to reduce use of chemicals (Table 3).
Further, it also revealed that 72 per cent of
farmers were using improved varieties as per
recommendation for suitable climate and soil
conditions. However, it was interesting to note
that very few farmers were adopting mulching
(17%), use of growth regulators (18%),
herbicides (22%), Integrated Disease
management and Pest management (23%). The
study suggests that, the gaps between present
technology and available modern extension
methods can only augment the knowledge gap
to the farmers through adopting recommended
practices during cultivation, this could
increase the net income and production to the
vegetable growers in the study area. Thus, it
is essential that all the institutes/organisations
involved in agriculture extension activities
should communicate appropriate information
and knowledge level about the recommended
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Table 3: R e comme nde d practice s unde r
backward linkage for vegetable production
Recommended practices
Improved Varieties/hybrids
Nursery raising (Raised bed/Portrays)
Seed treatment (Trichoderma/Rhizobium)
Spacing
R.D.F Application
Inter-cultivation practices
Use of herbicides
Use of growth regulators
Mulching
Stage of harvesting
IPM &IDM
Use of chemicals

(n=100)
Percent
72.00
43.00
35.00
16.00
48.00
65.00
22.00
18.00
17.00
41.00
23.00
97.00

backward linkages to vegetable growers that
can minimize the technological gap, further this
gap can be achieved only through integrated
approaches that are inevitable to the present
situation of farming.
Hence, the study strongly recommend and
encourages that there is requirement and also
to instigate promotions that can be brought
under policy developments with special
concern on vegetables growers association,
creating an consultancy headed by group of
scientists from different subject matters of
various organisations/institutes and also
grower associations delegate and leader of
input providers, all these can be an attempt to
solve the growing problems of vegetable
growers in an controlled approach and develop
appropriate strategy for vegetable production
in dry lands of Hyderabad-Karnataka region.
A backward and forward linkage enables
to reduce the bridge gap between consumers
and producers (farmers) by establishing a
resourceful supply chain (Mittal, 2007). These
tendencies in the vegetable production has
emphasized the necessity for developing
efficient production models for making
vegetable production as the engine to meet
the nutritional requirement of growing
population in India. The backward linkages are
not only sufficient criteria to increase the
efficiency of vegetable growers association
performance, it also needs forward linkages
like pre-cooling, grading, packaging,
transportation, marketing of fresh produce,
processing, marketing of processed produce
and availability of organized markets. The
results presented in Table 4 revealed that,
farmers were enjoying the factors responsible
for smooth functioning of produce from farm
to fork in forward linkage approach. Despite
the fact that, in the study area around 90 per
cent of the farmers were satisfied with respect
to marketing of fresh produce followed by
transportation (41%) and packing (25%). There
were few poor linkages observed in marketing
the processed produce (4%), followed by
grading and organised markets (5%). If this

weak link can be highlighted under policy
issues and considered for development, it can
boost the small and marginal farmers to
discharge their produce to markets and also
creates an alternative channels for marketing
the processed produce through proper
grading according the organized market
standards like HOPCOMS (Singh and Singla,
2011). This will not only boost the farmer’s
income but also improves the livelihood of
vegetable growers.
Ta ble 4 : Forward link age pra c tic e s
followed by vegetable growers
(n=100)
Particulars
Pre-cooling
Grading
Packaging
Transportation Group
Marketing of fresh produce
Processing (Bitter guard, pumpkin))
Marketing of processed produce(pickle)
Organized marketing(Hopcoms)

Per cent
8.00
5.00
25.00
41.00
90.00
12.00
4.00
5.00

Customized Intervention Approach
The results of the study reveal that,
customized intervention was practiced in study
for staggered sowing in different vegetables
and drip irrigation accounted for 54 per cent
and 47 per cent respectively. However, it was
also observed that, use of organics was only
10 percent of respondents followed by 11 per
cent for plastic mulching operation in
vegetable production (Table 5). Thus, the
results suggests that vegetable production
can be improved not only by adopting
recommended management practices but also
through intervention of private sector
development this helps the farmers in linking
different growers groups to supermarkets and
distributors. To complete this task in a
successful way, all aspects of the supply chain
as to be taken care starting from seed selection
to distribution, this extension services
provides farmers to help them meet the
identifying the standards of consumers
(Browne, 2011). In many parts of country the
process of intervention has many faces. In
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India, Chakravarty (2000) studied on vitamin
A deficiency in India; the results revealed that
nutrition education intervention has increased
the percentage of households cultivating leafy
vegetables and dark green from home garden.
Table 5: Cus tomize d inte rve ntion in
vegetable production
(n=100)
Particulars
Plastic mulching
Drip irrigation
Stalking in indeterminate Vegetable /hybrid
Use of pendal system in cucurbits
Staggered sowing in different vegetables
Use of Organics

Per cent
11.00
47.00
22.00
33.00
54.00
10.00

The perusal of Table 6 reveals about the
marketing system utilized by the farmers. The
results reveal that 49 per cent of farmers were
utilizing the APMC facilities and agent’s
activities information on marketing of
vegetables. About 26 per cent of farmers were
involved in direct sale at local markets and only
14 per cent of farmers were adopted
consolidator at farm level. However, there was
lack of co-operative society for vegetable
growers, retail chain and pre harvest contract
accounted with 6, 3 and 2 per cent only. This
clearly indicates that, there is need of
cooperative societies and well organized retail
chain for better supply of produce from farm
to consumers. The farmers associated with
supermarket channel receive 14-20 per cent
higher prices for their produce than traditional
channel farmers (Aparna and Hanumanthaiah,
2012).
Table 6: Marketing system utilized by the
farmers
Marketing systems
APMC /commission agent
Local market/ direct sale
Consolidator at farm level
Cooperative marketing society
Super market /retail chain
Pre-harvest contractor

Per cent (n= 100)
49.00
26.00
14.00
6.00
3.00
2.00

The nature of problem decides the method
of analyzing the cost effective (overall value
for money) interventions on vegetable growing

farmers, it also reflects the status of improving
standard of life which has been influenced by
particular intervention in the production
process. Thus, Economic feasibility was made
in order to determine the positive economic
benefits to farmers. In the study area economic
feasibility was studied to estimate benefit cost
derived from intervention are presented in the
Table 7. The results revealed that, the benefit
cost ratio in case of bitter guard was highest
with 1.72 per cent followed by tomato (1.72%),
ridge guard (1.66%) and okra (1.56 %). While,
brinjal crop was observed as least benefit cost
ratio accounted for only 1.51 per cent in the
study area.
Table 7: Economic feasibility of vegetable
production by association members before
and after intervention
(n=100)
Crop
Tomato
Brinjal
Ridge guard
Bitter guard
Okra

Before intervention After intervention
1.72
2.38
1.51
2.08
1.66
2.10
1.87
2.72
1.56
1.93

However, it was interesting to note that
after intervention like recommended backward
and forward linkages, optimal input usage of
chemicals and fertilizers, seed treatment and
adopting improved varieties, marketing of fresh
produce and transportation has increased the
profit almost 70 per cent of their earnings. Thus,
the study suggests that, improved techniques
of processing, grading and pre-cooling need
to be extended, and organized markets like
HOPCOMS should be encourage which can
reduce the risk of distress sales. The study
also states that intervention can be better
operated through extension activities which
can address the issues like creating awareness
on appropriate cultivation techniques rather
than focusing on limited available inputs
(Stone et al., 1987). Further, it also conveys
that, sometimes farmers receive limited
guidance from extension personnel, and gain
knowledge of techniques through trial and
error or by duplicating the techniques from
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neighbor farmers. Due to the lack of trained
extension staff in vegetable production, group
instruction through growers association would
be the best way to share knowledge.
Constraints and Suggestion
In the study area farmers exposed their
views related to problems faced by them
through Focused Group Discussion (FGDs).
The results shows that lack of water for
protective irrigation (98%) was the major
problems followed by insufficient electricity
supply (93%) and Lack of quality seed materials
(89%) were the three major problems related to
backward linkage activities in the study area
(Table 8). While least only 42 percent of farmers
opinioned about knowledge on good
cultivation practices.
Table 8: Problems expressed by farmers
through focus e d group dis cus s ion in
backward linkage activities
(n=100)
Particulars
Lack of water for protective irrigation
Insufficient electricity supply
Lack of quality seed material
Credit facility
Higher incidence of pest and diseases
Instability in prices of vegetable
Lack of training and exposure to new
technology
Lack of knowledge on good cultivation
practices

Per cent
98.00
93.00
89.00
87.00
85.00
78.00

so that it can assists in facilitate, packing,
grading and better transportation for growers
in carrying the farm produce to end consumers
with less possible time, enables to obtain good
returns for their produce. These marketing
problems leads to inefficient market coupled
with large price gap between producers and
consumers. Thus, to resolve these marketing
problems in growers association requires
continuous intervention approach and also
appropriate investment in research and
development of vegetable production.
Table 9: Marketing constraints faced by the
ve ge table growe rs in forward linkage
activities
(n=100)
Constraints
Lack of credit facilities
Long marketing channel
Lack of processing infrastructure
High cost of transport charges
Efficiency of transport ion
Heavy loading by the transporters
Lack of storage facilities
Lack of technical know-how on grading
Lack of knowledge on packaging
Lack of market information

Per cent
82.00
75.00
20.00
67.00
26.00
34.00
48.00
44.00
36.00
85.00

The perusal of Table 10 conveys the
suggestions made by farmers during the study
period. The results indicate that majority of
the farmers expresses to antidote the constraint
related to sharing Information on marketing

56.00
42.00

The marketing problems faced by
vegetable growers association are presented
in the Table 9. The results reveals that, majority
of farmers were facing marketing problem
related to lack of market information and lack
of credit facilities accounted for 85 per cent
and 82 per cent respectively. In addition,
around 75 per cent of farmers expressed
problem of long marketing channels for
vegetable production. While only 26 per cent
of farmers revealed problem related to
efficiency of transportation. In the nutshell,
overall study indicates that, the infrastructure
facilities should be properly identified and
efforts should be made to resolve these issues

Table 10: The suggestions to overcome the
constraints faced by the farmers
(n=100)
Particuars
Credit facilities should be provided to
the needy farmers
Long chain of Intermediaries should be
reduced in the marketing channel
Processing industries should be developed
Minimal transport charges
Efficiency of transportation should be
increased
To avoid heavy loads by the transporters
Creation of storage facilities at farm gate
Training on good cultivation practices,
grading and packaging
Information sharing on marketing rates

691

Per cent
73.00
80.00
40.00
63.00
22.00
20.00
45.00
35.00
85.00

rates (85%) and reducing the length of
Intermediaries in the marketing channel (80%)
were major suggestions suggested by the
farmers in the study area. The farmers also
suggests that flow of credit should be to make
credit available to needy person (73%) and
minimal transport charges (63%) considered
under policy issues.
CONCLUSIONS
Harnessing the grower ’s association
potential for high quantity and quality
vegetables requires appropriate policy
measures both at micro and macro level. The
policy measures should focus mainly on inputoutput price policy and extension support
systems to enhance the performance of
growers association in general and vegetable
production in particular. The study points out
that young farmer are more interested in forming
association for better utilization of their
resources this should be supported with
institutes/organizations involved in agriculture
extension activities which can communicate
appropriate and needed information and
knowledge level about the recommended
backward linkages to vegetable growers that
can minimize the technological gap. There is a
huge potential to increase vegetable
production for future needs through growers
association. This kind of associations can
bring more area under cultivation with
continuing efforts for yield improvements with
higher returns for their produce and also
improving marketing infrastructure in long run.
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MARKETING APPRAISAL OF LIME (Citrus
aurantifolia) IN MIDDLE GUJARAT
R.R. Christian, Y.C. Zala, and V.K. Gondalia*
ABSTRACT
The results revealed that the marketing efficiency index was 0.57, which
implies that lime marketing system has needed improvement to working
efficiently looking to the perishable nature of the crop. The componentwise total marketing cost implies that the commission charges had the
major share of about 41 per cent in total marketing cost. Thus, there is a
scope to enhance the efficiency through intervention of marketing cooperatives. Also requires to bring some rules for intermediaries in market
yards which will help the growers in orderly marketing of their produce
and reduction in unauthorized market charges. The major problems felt by
lime growers were low market prices, high commission charges, weed
infestation, plant protection problems, inadequate transport facilities or
high transportation charges, lack of fertilizers, high cost of fertilizer, labour
shortage, and so on.
Keywords: Lime, marketing cost and margin, price spread, problems
JEL Classification: C81, C83, D24, D57, M321, Q12, Q13

INTRODUCTION
India is known for its wide variability of
climate and ability of soil to produces a large
range of agricultural crops such as food grains,
fodder crops and horticultural crops. The
horticulture sector is labour intensive,
providing more employment and because of
value addition potential, gives higher income.
Horticultural industry is fast emerging and the
most remunerative sector. To encourage
diversification of agriculture in India and
Gujarat, it is necessary to enhance the returns
from fruits. As per National Horticulture Board
(NHB) production data 2009, India is the
second largest producer of fruits in the world
*

Department of Agricultural Economics, B.A.College
of Agriculture, Anand Agricultural University,
Anand -388110 (Gujarat)
Email: rrc70825@gmail.com

with 684.66 lakh tonnes of fruits from an area
of 61.01 lakh hectares. It accounts for 11.80
per cent of the total world production of fruits
(Kumar and Singh, 2010). The production of
fruits and vegetables is of vital importance
as it provides three to four times more cash
income than cereals per unit of land
(Anonymous, 2009a).
In India, in terms of area under cultivation,
citrus is the third largest fruit industry after
Banana and Mango (Anonymous, 2009b).
Citrus (Citrus spp.) belong to family Rutaceae.
Over the last 30 years, the area and production
under citrus cultivation has increased at the
rate of 11 and 9 per cent, respectively. The
average yield of citrus fruits in India is
alarmingly low (10.1 tonne per ha) compared
to other developed countries like Brazil, USA,
China, Mexico and Spain (30-40 tonne per ha)
(Anonymous, 2009).
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Lime (Citrus aurantifolia) is the most
important fruit crop in India. Gujarat is the
second largest producer of lime with 14 per
cent after Andhra Pradesh with 33 per cent
in India in year 2009-10 (Anonymous, 2010).
The demand for its consumption is very high
due to the nutritional value and its availability
at cheap prices and availability throughout the
year. Lime is popular for its beautiful
appearance and pleasing flavour and for its
excellent food qualities. Lime does not edible
in same manner as the other citrus species. A
juice of lime is used in food items and beverage
and it has medicinal uses too. Lime is a good
source of Vitamin- C (62.9 mg/100 ml), VitaminB1, Vitamin- B2 and minerals like Calcium (90
mg /100 ml), Phosphorus (20 mg/100 ml) and
Iron (0.3 mg/100 ml). Lime is also used for
different value added products like juice,
squash, pickles, in preparing salads,
vegetables, fish, etc. (Saloria, 2002).
During last decade, the cultivation of this
crop has spread over the entire state as a result
of identification and development of suitable
varieties and production technology in the
state. In the year 2009-10, the area under lime
orchard was 37076 hectares and lime
production was 385628 tonnes. It was being
cultivated in Anand, Vadodara and Kheda
districts of Middle Gujarat. A marketing of lime
in Middle Gujarat and for the state as a whole
is on the mercy of intermediaries due to the
absence of well-organized markets. Hence,
study on the marketing aspects may provide
some guidelines to the policy makers about
the needs of efficient marketing system to
increase the income of the lime growers of this
area. The main objectives of the study were:
i. to study the disposal pattern of marketable
surplus of lime and
ii. to work out the price spread and marketing
efficiency of lime.
METHODOLOGY
Sampling Design
The Middle Gujarat is known for wide
range of plant diversity like food grain,
vegetables, spices and condiments, fruit crops,

oilseed crops and ornamental plants etc. Under
fruit crops, it covered about 34 per cent and 36
per cent of total area and total prodection of
lime in the state respectively. A multi-stage
sampling design was applied for the study.
Three districts viz., Anand, Vadodara and
Kheda were selected from the six districts of
Middle Gujarat on the basis of concentration
of area under lime which collectively covered
about 78 per cent area of lime of Middle Gujarat.
Two talukas from each district were selected
on the basis of concentration of area under
lime. Total six talukas viz., Anand, Borsad,
Vadodara, Padra, Nadiad and Mahemdabad
were selected. In order to select the villages,
the staff of Taluka Development Officers was
contacted and a list of the villages having lime
orchards was prepared for each selected
talukas. Then, four villages were selected
randomly from the prepared each list. Thus,
total 24 villages from six selected talukas were
chosen. As limited lime growers in the villages
and time and resource constraints, only five
lime growers were selected at random from each
of the selected villages ensuring proportionate
representation to number of growers in the size
group of different holdings. Thus, in all, 120
lime growers including 33 marginal (up to 1
ha), 30 small (> 1 to 2 ha), 27 medium (>2 to 4
ha) and 30 large (> 4 ha) were selected from 24
villages. The grower classification is done on
basis of their total cultivated land size. The
required data were collected for the year 201011.
Selection of Intermediaries
For the detail analysis of marketing and
price spread of lime, Anand, Vadodara and
Nadiad regulated markets were selected which
are located at district place. From the each
selected regulated market, 5 wholesalers and
from each selected district retail centre, 5
retailers were selected randomly. Thus, total
15 wholesalers and 15 retailers were chosen.
Analytical Techniques Employed
The data collected during the period of
inquiry were compiled and analyzed
systematically keeping in view of the objectives
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of the study. Simple average and tabular
analysis was carried out to analyse the data.
Marketing cost, Margin and Price Spread
Marketing cost, margin and price spread
were calculated on per quintal basis. The
producer’s share in consumer’s rupee and
marketing efficiency were measured by using
following formulae:
(a) The producer’s share in consumer’s
rupee (PS) :
PS 

Net price received by the producer
 100
Pr ice paid by the consumer

(b) Acharya and Agarwal (2001)
modified measure of marketing efficiency
(ME):
ME  RP  MC  MM   1

Where,
ME = Index of marketing efficiency
RP = Price paid by the consumer
MC = Total marketing cost
MM = Net marketing margins
RESULTS AND DISCUSSION
Marketing of Lime
Marketing of agricultural produce is very
important aspect of study as agricultural
produce marketed at distance places. It
involves a long chain of intermediaries which

affects the marketing cost, margins and
producer’s share in consumer’s rupee. In the
case of lime, being a perishable fruit, it needs
special care in handling and marketing.
Therefore, different aspects of marketing viz.,
disposal pattern, marketable surplus, marketing
channels, marketing costs and margins, etc.
were studied and the results are discussed
under different sub-heads as under:
Marketable Surplus
It is important to know how the total
production of farms is utilized for various
purposes and what proportion delivered to the
markets. The details of disposal pattern of lime
on different farm size groups are given in Table
1. It is evident from the results that on an
average, marketable surplus were 93.69 per cent
of total production. Similar result (93.95 per
cent marketable surplus) was also obtained by
Shiyani et al. (2007) in Saurashtra region of
Gujarat. Of the remaining 6.31 per cent, 2.69
per cent was loss due to damage at farmer’s
level, 1.50 per cent was given to labour, 1.09
per cent was given to relatives and 1.03 per
cent was retained for home consumption.
While comparing the different farm size
groups in respect of marketable surplus, it did
not differ much from each other. The same

Table 1: Pattern of disposal of lime in Gujarat in 2010-11
(Kgha-1)
Particulars
Production
Utilization pattern
1. Home onsumption
2. Given to relatives
3. Given to labour
4. Damage
Total utilization (1 to 4)
Marketable/marketed surplus

Marginal
8456
(100.00)

Small
12068
(100.00)

111
(1.31)
111
(1.32)
51
(0.60)
255
(3.02)
528
(6.25)

119
(0.99)
126
(1.04)
154
(1.28)
308
(2.55)
707
(5.86)

7928
(93.75)

11361
(94.14)

Farm Size Groups
Medium
14187
(100.00)

Figures within the parentheses indicate the percentage to their total.
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Large
11508
(100.00)

All Farms
11411
(100.00)

121
(0.85)
124
(0.88)
171
(1.21)
355
(2.50)
771
(5.43)

123
(1.06)
137
(1.19)
319
(2.77)
322
(2.80)
900
(7.82)

118
(1.03)
124
(1.09)
171
(1.50)
307
(2.69)
720
(6.31)

13416
(94.57)

10609
(92.18)

10691
(93.69)

proportion was observed in respects of
quantity utilized for various purposes and loss
due to damage. Further, it was observed that
marketable surplus and marketed surplus were
equal as farmers sold the produce immediately
after picking and there was no any system of
processing of lime at farmer’s level.
Marketing Channels
For marketing of lime fruits, the major
identified channel in the study area was
Producer Wholesaler Retailer  Consumer.
Marketing Cost Incurred by the Lime
Growers
The details of marketing cost incurred and
net price realized by the lime growers is given
in Table 2. The results revealed that on an
average, the gross price received by growers
was `1431.64 per quintal; whereas estimated
total marketing cost incurred by lime growers
amounted to `192.43 per quintal. Therefore,
the net price received was found to be `1239.21
per quintal.
Among the various components of
marketing cost incurred by the growers,
commission charges was the maximum (`75.87

per q), which accounted for about 39 per cent
to total marketing cost, followed by damage
and spoilage of fruits (29.25 per cent),
transportation cost (22.67 per cent), loadingunloading cost (2.51 per cent), personal cost
(2.49 per cent), weighing charges (2.08 per
cent) and bag cost (1.56 per cent). Among the
different farm size groups, total marketing cost
incurred by growers was highest in case of
large farm size group (`196.43 per q), followed
by marginal farm size group (`193.95 per q),
small farm size group (`191.83 per q) and
medium farm size group (`188.32 per q). Further,
it was observed that net price received by the
growers was highest in case of marginal farm
size group (`1260.74 per q), followed by small
farm size group (`1245.11 per q), medium farm
size group (`1233.76 per q) and large farm size
group (`1228.08 per q).
Total Marketing Cost, Margins and Price
Spread of Lime
The details of marketing cost, margins and
producer’s share in consumer’s rupee for the
sample as a whole for lime are presented in
Table 3. The results revealed that the average

Table 2: Net-price received and marketing cost incurred by the lime growers
(`q-1)
Particulars
Gross price received by the growers
Marketing cost incurred by the growers
1. Loading-unloading cost
2. Transportation cost
3. Weighing charges
4. Damage/spoilage cost
5. Commission charges
6. Bag cost
7. Personal cost
Total expenses (1 to 7)
Net price received by the growers

Marginal
1454.69

Farm Size Groups
Small
Medium
1436.94
1422.08

Large
1424.51

All farms
1431.64

3.96
(2.04)
39.47
(20.35)
3.99
(2.06)
56.89
(29.33)
81.53
(42.04)
2.82
(1.45)
5.3
(2.73)
193.95
(100.00)
1260.74

4.05
(2.11)
44.76
(23.33)
4
(2.08)
56.33
(29.36)
74.96
(39.08)
3.05
(1.59)
4.68
(2.44)
191.83
(100.00)
1245.11

6.7
(3.41)
44.36
(22.58)
4.01
(2.04)
56.69
(28.86)
76.18
(38.78)
3.15
(1.61)
5.34
(2.72)
196.43
(100.00)
1228.08

4.84
(2.51)
43.63
(22.67)
4
(2.08)
56.28
(29.25)
75.87
(39.43)
3.01
(1.56)
4.8
(2.49)
192.43
(100.00)
1239.21

: Figures within the parentheses indicate the percentage to their total.
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4.57
(2.43)
44.93
(23.86)
4
(2.12)
55.43
(29.43)
72.35
(38.42)
2.98
(1.58)
4.06
(2.15)
188.32
(100.00)
1233.76

gross price received by the producers was
`1431.64 per quintal, whereas net price received
was `1239.21 per quintal. Thus, marketing cost
incurred by lime growers amounted to `192.43
per quintal which accounted for 5.63 per cent
of consumer’s price.
The total expenses incurred by wholesalers
came to `102.55 per quintal accounted for 3.00
per cent of retail price. Among the various
expenses incurred by wholesalers, highest cost
was weight loss due to damage and spoilage
(1.29 per cent), followed by market yard fees
(1.03 per cent), cleaning cost (0.29 per cent),
grading cost (0.15 per cent), weighing cost
(0.12 per cent), personal cost (0.06 per cent)
and bag cost (0.06 per cent). The net realization
of wholesaler was found to be `782.33 per
quintal, which accounted for 22.91 per cent of
the retail price.
The total expenses incurred by retailers
amounted to `304.42 per quintal (8.91 per cent
of retail price). The major items of cost incurred
by retailers were the commission charges (4.95
per cent), transportation cost (1.30 per cent),
weight loss due to damage and spoilage (1.09
per cent), market yard fees (0.64 per cent),
market entry fee (0.23 per cent), loadingunloading cost (0.18 per cent), personal cost
(0.14 per cent), cleaning cost (0.12 per cent),
bag cost (0.12 per cent), grading cost (0.10 per
cent) and weighing charges (0.06 per cent).
The net realization of retailer was `794.13 per
quintal (23.25 per cent of retail price). In total,
marketing cost and marketing margins
amounted to `599.40 and `1576.46 per quintal,
respectively.
The price spread which includes total
marketing cost incurred in transferring goods
from producers to consumers and total margins
earned by intermediaries amounted to `2175.86
per quintal (63.71 per cent). Further, it was
found that the producer’s share in consumer’s
rupee was 36.29 per cent. The marketing
efficiency index was 0.57.
The components wise distribution of total
marketing cost is presented in Table 4. It can
be seen from the results that the cost of

Table 3: Price s pre ad and marke ting
efficiency in lime
Particulars

Cost Consumer's
(`q-1) rupee (%)
Producer’s level
A. Price received
1431.64
41.92
B. Expenses incurred
1. Loading/Unloading cost
4.84
0.14
2. Transportation cost
43.63
1.28
3. Weighing cost
4
0.12
4. Damage/Spoilage/Weight loss
56.28
1.65
5. Commission
75.87
2.22
6. Bag cost
3.01
0.09
7. Personal cost
4.8
0.14
Total expenses
192.43
5.63
C. Net price received
1239.21
36.29
Wholesaler’s level
A. Purchase price
1431.64
41.92
B. Expenses incurred
1. Cleaning
10
0.29
2. Grading
5.11
0.15
5. Weighing cost
4
0.12
6. Market yard fees
35.31
1.03
8. Damage/spoilage/ weight loss
44.13
1.29
9. Bag cost
2
0.06
10. Personal cost
2
0.06
Total expenses
102.55
3.00
C. Sale Price
2316.52
67.83
D. Net margin
782.33
22.91
Retailer's level
A. Purchase price
2316.52
67.83
B. Expenses incurred
1. Cleaning
4.04
0.12
2. Grading
3.35
0.1
3. Weighing
2.02
0.06
4. Market yard fee
21.69
0.64
5. Market entry fee
7.76
0.23
6. Bag cost
4.04
0.12
7. Loading/unloading
6.28
0.18
8. Commission
169.15
4.95
9. Transportation
44.27
1.30
10. Damage/spoilage/ weight loss 37.12
1.09
11. Personal cost
4.7
0.14
Total expenses
304.42
8.91
C. Retail price/Consumer’s price 3415.07
100.00
D. Net margin
794.13
23.25
Total marketing cost
599.4
17.55
Total marketing margin
1576.46
6.16
Price spread [Total marketing
2175.86
63.71
costs + Total marketing margins]
Producer's share in consumer's
36.29
rupee (%)
Index of marketing efficiency
0.57
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Table 4: Component wise total marketing
cost in marketing of lime
Particulars
Cleaning cost
Grading cost
Loading – Unloading cost
Transportation cost
market entry fee
Commission charges
Market yard fees
Weighing charges
Damage/spoilage/weight
loss cost
Bag cost
Personal Cost
Total Cost

Cost
(`q-1)
14.04
8.46
11.12
87.9
7.76
245.02
57.00
10.02
137.53

Percentage to
total cost
2.34
1.41
1.86
14.66
1.29
40.88
9.51
1.67
22.94

9.05
11.5
599.4

1.51
1.92
100

commission was highest (40.88 per cent) in
total marketing cost. Therefore, it is necessary
to put some control over commission charges.
Another important cost is cost of weight loss
due to damage and spoilage (22.94 per cent) in
total marketing cost. This reflects the need to
take proper steps to avoid spoilage and damage
of lime at all the level of marketing. The next
important item of cost was transportation
(14.66 per cent). This can be minimized through
the collective efforts such as co-operatives or
grouping of farmers at farmer’s level. Other
important costs were market yard fees (9.51
per cent). Thus, there is a scope to reduce the
marketing cost by establishing lime growers
co-operatives in this region along with
adoption of suitable regulatory measures.
The earnings of lime producers and
marketing agencies involved at different stages
of trading are given in Table 5. The results
revealed that the highest net earnings per

quintal was found at retailer’s stage (`794.12)
followed by wholesaler’s level (`782.32) and
producer’s level (`310.56). Similarly, the inputoutput ratio was found maximum in the case of
wholesaler’s level (1:1.51), followed by retailer’s
level (1:1.30) and producer’s level (1:1.28). This
was due to considerable long period of
investment in case of producers compared to
retailers and wholesalers.
Problems Faced by Lime Growers
The problems of lime growers were
identified through open-ended questions and
based on the frequency and percentage of the
respondents, weightiness of problems was
assessed and ranking was done as shown in
Table 6.The major problems felt by lime
growers were low market prices (90.00 per cent),
Table 6: Problems faced by lime growers
Problems
Low prices of lime
High commission charges in market
yards
Weed infestation
Plant protection problem
Inadequate transport facility/High
transportation charges
High fertilizer cost / Lack of fertilizer
Labour shortage
Short supply of electricity
Inadequate irrigation facility / High
charges

Frequency Rank
108
1
(90.00)
89
(74.17)
56
(46.67)
40
(33.33)
40
(33.33)
39
(32.50)
33
(27.50)
31
(25.83)
22

2
3
4
5
6
7
8
9

(18.33)

Table 5 : B us ine s s e arning in lime a t
different stages of marketing
(`q-1)
Particulrs
Total cost
(Investment)
Gross margin (Sale
price)
Net margin
Input : Output ratio

Producer Wholesaler Retailer

Lack of information of crop
production technology
Lime thievery

1121.08

1534.2

2620.95

Failure of plants at young stage

1431.64

2316.52

3415.07

Lack of good saplings

310.56
1:1.28

782.32
1:1.51

794.12
1:1.3

13
(10.83)
7
(5.83)
5
(4.17)
3
(2.50)

10
11
12
13

F i gu re s wi t hi n p arent h esi s in di ca t es pe rce nt ag e of
respondents facing particular problem.
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high commission charges (74.17 per cent), weed
infestation (46.67 per cent), plant protection
problems (33.33 per cent), inadequate transport
facilities or high transportation charges (33.33
per cent), lack of fertilizers and high cost of
fertilizer (32.50 per cent), labour shortage (27.50
per cent), electricity short supply (25.83 per
cent) and inadequate irrigation facilities and
high rate of irrigation charges (18.33 per cent),
etc.
CONCLUSIONS
Marketing cost and marketing margins
together accounted for about 64 per cent of
retail price which limited the producer’s share
in consumer’s rupee to about 36 per cent. The
marketing efficiency index was 0.57. This
implies that lime marketing system has been
working at reasonable efficiency looking to the
perishable nature of the crop. The component
wise total marketing cost implies that the
commission charges had the major share of
about 41 per cent in total marketing cost. To
minimize the loss due to damage and spoilage,
appropriate packing and handling technology
should be made available and its training
should also be made available to all the
marketing personnel. Though marketing of lime
is functioning at reasonable efficiency, there
is a scope to enhance the efficiency through
intervention of marketing co-operatives. These
will help the growers in orderly marketing of

their produce and reduction in unauthorized
market charges.
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DETERMINANTS OF FIRM-LEVEL PERFORMANCE:
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ABSTRACT
The present paper is an attempt the firm level performance of manufacturing
and service sectors in India in terms of the level of technical change,
technical efficiency change, and productivity growth. The study uses the
Malmquist Productivity Index (MPI) model to estimate the total factor
productivity growth index for manufacturing and service sectors with
decomposition into catching up effect and the innovation effect of the
common set of over the study period during 1991-92 to 2010-11. For
analytical convenience, this period has been divided into two sub-periods,
namely, 1990-91 to 1999-2000 (Phase-I: Liberalization) and 2000-01 to
2010-2011 (Phase-II: Liberalization). The study also examines the total
factor productivity growth (TFPG) of manufacturing and service sectors
and the factors determining the level of total factor productivity growth of
both sectors with the help of the regression model. The study also recommends
that for the enhancement of TFPG the level of openness, raw material,
energy, and advertising, profit margin, and investment are the major
contributions.
Keywords: Economic reforms, TFPG, technical efficiency, technical change
JEL Classification: D24, L25, O14, O47, P23, P27

INTRODUCTION
India has become the fastest growing
economies in the last two decades, undeniably
supported in this performance by economic
reforms. In the last few years, the
internationalization of the economy has
continued to increase undiminished.
Accordingly, world trade is growing faster than
the
individual
economies.
This
internationalization is mainly determined by the
exchange of goods, but more and more
*
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frequently by the exchange of services. The
economies that wish to benefit from the growth
of the world markets have to be successful
not only in trading commodities but also in
services (Alexander and Alexander, 2009).
Productivity improvement is regarded as a
contributing factor to the economic growth of
a nation. Assessment of industrial performance
after, adoption of newly liberalized policies
since 1991, in view of the linkages between
trade liberalization and productivity growth has
gained important among academicians and
policy makers. A vital element of India’s rapid
economic growth since early 1991 has been
the improved performance of its manufacturing
and service sectors. Previous explanations for
the revival of manufacturing sector emphasize
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trade liberalization, more permissive industrial
licensing policies, and limited labour market
reforms undertaken since 1991. In focusing
primarily on proximate policies, however,
previous analysis had ignored what we
demonstrated it as a critical factor, policy
reforms in service sectors.
India’s liberalization in the 1990s has made
it a rich environment for research on the effects
of policy reform on manufacturing
performance. Considering the 1991 reforms as
a single event, Krishna and Mitra (1998) found
both price and productivity effects at the firm
level. Khandelwal and Topalova (2011)
examined reductions in trade protection in
individual industries and find that
precompetitive force, resulting from lower
tariffs on final goods, as well as access to better
inputs, due to lower import tariffs, increased
firm-level productivity, with the latter having a
larger impact. Sivadasan (2009) consider the
liberalization of both the trade and FDI regime
in manufacturing and conclude that both
increased firm-level productivity. In a
descriptive analysis, Goldberg et al. (2009)
shows that trade reform spurred imports of
previously unavailable products. New
imported inputs often originated from more
advanced countries and newly imported
varieties exhibited higher unit values relative
to existing imports. Goldberg et al. (2010) found
that lower input tariffs accounted on average
for 31 per cent of the new products introduced
by Indian firms, which suggests that an
important consequence of the input tariff
liberalization was to relax technological
constraints through firms’ access to new
imported inputs that were unavailable prior to
the liberalization.
The neglect of the services sector is
surprising, first of all, because service inputs,
notably information technology, finance,
transport and communications are an
important component of inputs to
manufacturing, so the potential for downstream
effects is large. Moreover, reforms in the 1990s,
allowing greater foreign and domestic

competition with greatly improved regulation,
visibly transformed these service sectors.
Indian firms were no longer at the mercy of
inefficient public monopolies, but could now
source from a wide range of domestic and
foreign private sector providers operate in an
increasingly competitive environment. The
specific objectives of the study were:
i. to measure the firm level performance in
terms of total factor productivity change,
technical efficiency and technical change
of Indian manufacturing and service
sectors during over a time period,
ii. to identify the determinants of firm-level
performance in the Indian manufacturing
and service sector, and
iii. to assess the impact of economic reform
related policy measures on the
performance of the manufacturing and
service sectors.
METHODOLOGY
This study applies the generalized
Malmquist Index (Non-parametric approach,)
developed by Fare et al. (1994), to measure
the contribution the progress in technology
and improvement in technical efficiency in the
growth of productivity in the Indian
manufacturing sector with respect to different
states. The Malmquist Productivity Indexes
(MPI) were proposed by Caves et al. (1982)
based on distance functions developed by
Malmquist (1953). Fare et al. (1994)
decomposed into two mutually exclusive
components namely technical change and
efficiency change over time. They calculated
the productivity changes as the geometric
mean of two MPI using output distance
functions. It is given by;
Let P(x) be the feasible production function
that represents the set of all output vectors; y,
that can be produced using a given input
vector; x. Under the assumption of technology
satisfies the axioms listed Coelli and Rao (1998),
the output distance function is defined as:
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 y
D0 ( x, y)  min{ :   : (P( x)}


Do (x,y) cannot take a value greater than
one if it is an element of the feasible production
function. If the output vector (y), is placed on
the outer boundary of P(x) the distance
function will be equal to 1. If the output vector
(y), is placed on the feasible P(x) the distance
function will be greater than 1.
DEA Malmquist TFP index is used to
calculate the ratio of the distances of each
observation relative to the technology frontier
and measure the TFP difference between two
observations. The Data Envelopment Analysis
(DEA) is a special mathematical linear
programming model and test to assess the
efficiency and productivity. It allows the use
of panel data to estimate changes in total factor
productivity and breaking it down into two
components, namely, technical change
(TECHCH) and technical efficiency change
(EFFCH).
Fare et al. (1994) specify the Malmquist
productivity change index as:
MI0 ys , xs , yt , x t  

MTFPst ( y s , x s , y t , x t ) 
1

D tt ( y t , x t )  Dst ( y t , x t )   D tt ( y t , x t )  2


 .....(2)
Dss ( ys , x s )  Dss ( ys , x s )   Dst ( ys , x s ) 

The above equation represents the
productivity of the production point (xs, ys)
relative to the production point (xt, yt). This
index uses period (t) technology and the other
period (s) technology. TFP growth is the
geometric mean of two output-based
Malmquist-TFP indices from period (t) to
period (s). A value greater than 1 will indicate a
positive TFP growth from period (t) to period
(s) while a value lesser than 1 will indicate a
decrease in TFP growth or performance relative
to the previous year.
The Malmquist index of total factor
productivity change (TFPCH) is the product
of technical efficiency change (EFFCH) and
technical change (TECHCH) as expressed:
TFPCH  EFFCH  TECHCH.........( 3)

The Malmquist productivity change index,
therefore, can be written as:

1

 D st ( y t , x t ) D tt ( y t , x t )  2
 t
 s
 ......(1)
 D s ( y s , x s ) D s ( ys , x s ) 

M0 ( ys , xs , y t , x t )  EFFCH TECHCH.........(4)

Technical Efficiency Change : TEC st

ys, xs notion in the Equation (1) represents
the output produced by ith calculates the
relative efficiency scores of various Decision
Making Units (DMUs) during the period (s)
and the input used by ith Decision Making
Units (DMUs) in a particular sample during
the period (t), respectively.
The Dst ( y t , x t ) term in Equation (2) refers
to the distance between the observation at the
period (t) to the technology at the period (s)
and Dst ( ys , x s ) term represents the distance
between the observations for the period (s) to
the technology at the period (t). If MTFP is
greater than the 1 it indicates an increase in
the TFP change from the period (s) to period
(t). A value of MTFP is less than 1 point to a
decrease in the TFP change from the period
(s) to period (t)



D tt ( y t , x t )
......( 5 )
D ss ( y s , x s )

 

Technical Change TC st 
1

 D st ( y t , x t ) D tt ( y t , x t )  2
 t
 s
 ......(6)
 Ds ( y s , x s ) Ds ( y s , x s ) 

In equation (3), the first multiplier is TEC
between the period (s) and (t) in the output
oriented model described by Farrell (1957). It
represents the ratio of the technical efficiency
in the period (s) to the technical efficiency in
the period (t). The second multiplier in equation
(4) corresponds to the technical change which
is a geometric mean of the shift in the
technology frontier between the periods (s)
and periods (t).
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Furthermore, the efficiency change in
(Equation 5) can be further decomposed into
pure efficiency change (or efficiency change
under VRS) and scale efficiency change.
Pure Efficiency Change ( PECst )


D tt  VRS ( y t , x t )
.................(7 )
Dss  VRS ( ys , x s )

Scale Efficiency Change (SECst )



D tt ( y t , x t )
t
D t  VRS ( y t , x t )
Dss ( y s , x s )
t
Ds  VRS ( ys , x s )

..................(8)

Where, DVRS denotes a distance function
under the variable return to scale (VRS)
assumption.
We have estimated productivity and its
components of manufacturing and service
sectors. In this study, TFP measures for
manufacturing and service sectors in India
during the period from 1990-11. For analytical
convenience, this period has been divided into
two sub-periods, namely, 1990-00 (Phase-I of
liberalization) and 2000-11 (Phase-II of
liberalization). The study used the data from
Prowess, Centre for Monitoring Indian
Economy Private Limited (CMIE) that contains
a database on over eleven thousand registered
manufacturing companies. The study will make
use of secondary data from the various
government publications such as, Annual
Survey of Industries (ASI), Government of
India, Economic Survey, Hand Book of
Statistics on Indian Economy, and Reserve
Bank of India (RBI).
Performance functions for the
manufacturing and service sector firms can be
written as:
7

TFPG it   it   i x i  Uit
i 1

Where,
TFPG= Total factor prodctivity growth
x1= Openness
x2= Raw material intensity

x3= Energy intensity
x4= Advertising intensity
x5= Profit margin
x6= Market share
x7= Investment intensity
Uit= Error term with usual properties
The determinants of total factor
productivity growth have been evaluated by
three different periods based on censored
qualitative response two-stage least square
regression model and in three different periods
the most of entire period openness, raw
materials, advertising and profit margin are
significance and prudently affecting the level
of total factor productivity growth of each nine
sub-sector firms of Indian manufacturing and
service sector firms.
RESULTS AND FINDINGS
CAGR of Performance of Manufacturing and
Service Sector
Exploring whether there is a systematic link
between liberalization in service sectors and
the performance of firms in downstream
manufacturing industries require three types
of information, namely a measure of policy
reform in services, a performance measure for
manufacturing firms and information on the
linkages between different sectors of the
economy.The Tenth Plan target of 10 per cent
industrial growth has not been met, but there
was accelerated in the industrial growth rate
during the Plan period and the target was
exceeded in the terminal year. The CAGR rose
from 4.5 per cent in the Ninth Five Year Plan to
8 per cent in the Tenth Five Year Plan.
Manufacturing showed particular dynamism,
the compound annual growth rate (CAGR)
rising from 3.8 per cent in the Ninth Five Year
Plan to 8.7 per cent in the Tenth Five Year Plan
(Planing Commission, 2011-12). The rising
demand in both domestic and external markets
was a major contributory factor of gross value
added and the impressive performance of
manufacturing was due in no small measure to
the cumulative effect of industrial and fiscal
policy changes carried out since the economic
reforms of 1991–92. The competitive
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environment created by the reduction of
external barriers and improvement trade. The
long-term average annual growth of industries
comprising mining, manufacturing, and
electricity, during the post-reform period
between 1991-92 and 2011-12, averaged 6.7 per
cent as against GDP growth of 6.9 per cent
(Anonymous, 2012-13).
The perusal of Table 1 showed that the
estimation results of compound annual growth
rate (CAGR) of gross value output of Indian
manufacturing and service sectors presented
of the two sub-periods: Phase-I (1991-92
to1999-00), Phase-II (2000-01 to 2010-11) and
Phase-III (1991-11). The results show that the
manufacturing sector of India is growing with
9.33 per cent per annum growth of Total Factor
Productivity (TFP) during the entire study
period. Finally, CAGR of all service sector is
very low in the first phase of liberalization as
compared to the second phase CAGR. But the
CAGR of total (manufacturing+service) sector
was high in the second phase of liberalization
as compared to the first phase of liberalization.
As the results revealed that CAGR of all
manufacturing sector is better is the PhaseII as compared to the Phase-I. Finally, all
service sector CAGR is very low in the PhaseI of liberalization compared to the Phase-II’s
CAGR.
Table 1: Compound annual growth rate of gross
value output in manufacture and service sectors
(at constant prices, 2004-05)
Periods
First Phase
(1991-2000)
Second Phase
(2001-2011)
Entire Phase
(1991-2011)

Manufacturing Service
8.69
0.35

Total
7.42

10.98

18.48

11.99

9.33

9.1

9.28

Source: Authors' calculation from the data compiled for
manufacturing and service sector firms in India.

The growing share of the services sector
in the gross domestic product (GDP) of India
indicates the importance of the sector to the
economy (Anonymous, 2012, Eichengreen and
Gupta 2010, Singh 2006, and Papola 2008). The

services sector accounted for about 30 per cent
of total GDP of India in 1950s; its share in GDP
increased to 38 per cent in the 1980s, then to
43 per cent in the 1990s and finally to about
56.5 per cent in 2012 13 (Anonymous, 2013).
The estimation results of compound annual
growth rate (CAGR) of export/import and
employees of Indian manufacturing and
service sector are presented in Table 2. The
perusal of Table 2 shows that the performance
of the different manufacturing based on the
different indicators showed that the CAGR of
export was higher in Phase-II as compared to
other two and it was also same in terms of a
CAGR of imports. The CAGR of employee of
all manufacturing and service sectors has
improved after liberalization.
The CAGR of employees of the services
sector has been highly increased in the postliberalization period as compared to a CAGR
of exports/imports. We attempt to identify sub
sectors within services that have contributed
mainly to GDP growth. We also attempt to
identify manufacturing and service sectors that
have contributed mainly to employment
growth. In the debate on the role of services
sector and the services sector led growth
witnessed in India during the 1990s and 2000s,
scholars have frequently questioned the
medium to long term sustainability of this form
Table 2: Compound annual growth rate
(CAGR) of export/import and employees in
of manufacturing and service sectors
Particulars
Manufacturing
Export
Phase-I (1991-2000)
22.4
Phase-II (2001-2011)
26.6
Entire period (1991-2011)
23
Import
Phase-I (1991-2000)
22.5
Phase-II (2001-2011)
25.8
Entire period (1991-2011)
21.8
Employees
Phase-I (1991-2000)
-0.4
Phase-II (2001-2011)
3.9
Entire period (1991-2011)
3.9

Service
25.5
24.9
23
36.7
28.5
27.1
6.3
21.5
15

Source: Authors' calculation from the data compiled for
manufacturing and service sector firms in India
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of economic growth, which is heavily
dependent on the services sectors
performance (Pais, 2014).
Malmquist Productivity Index of
Manufacturing and Service Sectors
Productivity improvement is regarded as a
contributing factor to the economic growth of
a nation. The TFP, as a measure of overall
productivity, has gained recognition not only
for its theoretical correctness, but also for its
peculiarity among policy makers and economic
analysts. The growth of TFP provides society
with an opportunity to increase the welfare of
the society. Productivity growth is defined as
the efficiency with which inputs are
transformed into output in the production
process (Van Den Berg, 2001). This study
applies MPI to measure Total Factor
Productivity Growth (TFPG) and its sources
using DEA Approach. To estimate the per
centage change in total factor productivity
change (TFPCH), one is subtracted from the
TFPG or TFPCH index and then the value is
multiplied by 100, TFPCH  1  100 .
Turning to the sector wise analysis, Table
3 demonstrate average estimates mean value
of the MPI along with those obtained from
decomposition. It may be noted that the TFPCH
in the aggregate of entire phases of
liberalization during 1991 to 2011 the
manufacturing sector is -4.00 per cent declined
over the period studied, technological change
has declined by -4.00 per cent but technical
efficiency has been constant. So it can be
concluded that on an average the productivity
growth of all manufacturing sector is due to
declines in technical changes or innovations
effect rather than the technical efficiency of
catching up.
The service sector is 6.00 per cent increased
over the period studied, technological change
has increased by 6.00 percent, but technical
efficiency has been constant. So it can be
concluded that on an average the productivity
growth of all service sector is due to increases
in technical change or innovations effect rather
than the technical efficiency of catching up.It

Table 3: M almquis t inde x s ummary o f
manufacturing and service sectors in entire
phase of liberalisation, during 1991-2011
Particulars
Technical efficiency
change
Technical change
Pure technical
efficiency change
Scale efficiency
change
Total factor
productivity (TFP)
change

Sector
Manufacturing Services M ean
1.00
1.00
1.00
0.96
1.00

1.06
1.00

1.01
1.00

1.00

1.00

1.00

0.96

1.06

1.01

Source: Authors' calculation from the data compiled for
Manufacturing and Service sub-sector firms in India.

is widely acknowledged that technological
change / innovation and technical efficiency
change / catching up are major drivers of
economic growth and lie at the very heart of
the competitive process. Over the last few
decades, a large amount of literature has tried
to empirically prove such a point.The
relationship between technological change/
technical efficiency change and economic
performance has represented the research
focus of another stream of literature in the NeoSchumpeterian tradition.
The perusal of Table 4 demonstrates the
average mean value of TFPG/TFPCH of
manufacturing and service sectors during the
first phase of liberalization during 1991 to 2000.
Table 4: M almquist inde x s ummary of
manufacturing and service sectors in first
phase of liberalization, 1991-2000
Particulars
Technical Efficiency
Change
Technical Change
Pure Technical
Efficiency Change
Scale Efficiency
Change
Total Factor
Productivity (TFP)
Change

Sector
Manufacturing Service Mean
1.00
1.00
1.00
0.99
1.00

1.07
1.00

1.03
1.00

1.00

1.00

1.00

0.99

1.07

1.03

Source: Authors' calculation from the data compiled for
manufacturing and service sector firms in India
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The TFPCH in the aggregate of the first phase
of liberalization the manufacturing sector is 1.00
per cent declined over the study period,
technological changes have declined by 1.00
per cent but technical efficiency has been
constant change. So it can be concluded that
on an average the productivity growth of all
manufacturing sectors is due to declines in
technical changes or innovations effect rather
than the technical efficiency of catching up.
The TFPCH of the service sector is 7.00 per
cent increased over the first phase of
liberalization study, technological change has
increased by 7.00 per cent but technical
efficiency has been constant change. So it can
be concluded that on an average the
productivity growth of all service sector is due
to increased in technical changes or
innovations effect rather than the technical
efficiency of catching up.
The perusal of Table 5 demonstrates
average estimated mean value of MPI, along
with those obtained from decomposition. It may
be noted that the TFPCH in the aggregate of
the second phase of liberalization the
manufacturing sector is 8.00 per cent declined
over the second phase of liberalization study,
technological change has declined by 8.00 per
cent but technical efficiency has been constant
change. So it can be concluded that on an

Table 5: Malmquist index summary of
manufacturing and s ervice sectors in
second phase of liberalization, 2001-2011
Particulars
Technical Efficiency
Change
Technical Change
Pure Technical
Efficiency Change
Scale Efficiency
Change
Total Factor
Productivity (TFP)
Change

Sector
Manufacturing Service Mean
1.00
1.00
1.00
0.92
1.00

0.98
1.00

0.95
1.00

1.00

1.01

1.01

0.92

0.98

0.95

Source: Authors' calculation from the data compiled for
manufacturing and service sector firms in India.

average the productivity growth of all
manufacturing sector is due to declines in
technical change or innovations effect rather
than the technical efficiency of catching up.
The service sector declined by 2.00 per cent
over the second phase of liberalization study
period, technological change has declined by
2.00 per cent and technical efficiency has been
constant. So it can be concluded that on an
average the productivity growth of all service
sector is due to declines in technical change
or innovations effect rather than the technical
efficiency of catching up.
The government’s approach to industrial
sector development and growth as outlined in
the last year’s Economic Survey is ‘that the
Indian industry must be an efficient and
competitive one able to stand on its own in
the face of foreign competition. The test of an
efficient manufacturing and service industry
lies in its capability to provide goods and
services of high quality and low cost. The
industrial slowdown is widespread covering
all broad sectors such as manufacturing,
service and all end-use based groups. The
slowdown in domestic and global demand
appears to be the major factors constraining
industrial growth. This is reflected by the low
level of prices for manufactured goods in 200102. However, given the relatively low level of
external sectors of the Indian economy,
domestic demand and supply side factors have
played the key roles for an industrial slowdown.
The performance of the Indian
manufacturing sector industries is measured
in terms of technical and scale efficiency (Table
6). The technical efficiency is the product of
its scale efficiency and pure technical
efficiency estimated under the assumption of
constant returns to scale. The values of
efficiency indices equal to unity imply that the
industry is on the best-practice frontier, while
values below unity show that the industries
are below the frontier or technically inefficient.
Analysis of this study shows that the average
technical efficiency score of manufacturing
and service sectors are the estimate to be 0.943

707

Table 6: Average technical efficiency and
scale efficiency in indian manufacturing and
service industries during 1991-2011
Particulars
1991-2000
CRSTE
VRSTE
SCALE
2001-2011
CRSTE
VRSTE
SCALE
1991-2011
CRSTE
VRSTE
SCALE

Sector
Manufacturing

Service

0.943
1.00
0.943

0.469
0.548
0.857

1.00
1.00
1.00

0.783
0.972
0.806

0.943
1.00
0.943

0.469
0.548
0.857

Source: Authors' calculation from the data compiled for
manufacturing and service sector firms in India.
CRSTE = Technical Efficiency from CRS DEA, VRSTE =
Technical Efficiency from VRS DEA and SCALE = Scale
Efficiency = CRSTE/VRST

and 0469 under the CRS Model and 1.00 and
0.548 under the VRS Model. The average scale
efficiency in Indian manufacturing and service
sector units for the entire period is estimated
to be 0.943 and 0.857 respectively. This implies
that the average technical inefficiency could
not be reduced and not be improving scale
efficiency and eliminating pure technical
inefficiencies.
The efficiency scores in the manufacturing
sector industries insignificantly across various
types of manufacturing sector units and over
time. It is also evident that the average
technical efficiency scores for the
manufacturing and service sector industries
as a whole have experienced increasing trends
during the second phase of liberalization period
(2001s) over the first phase of liberalization
period (1990s). But the service sector decline
in technical efficiency during the postliberalization period may be because of high
gestation lag in capital investment. However,
in the manufacturing sector the scale efficiency
has improved from 0.943 during 1990-2000 to
1.00 during 2001-2011, but service sector the
scale efficiency is reduced from 0.857 during
1990-2000 to 0.806 during 2001-2011. This

implies that market liberalization has facilitated
the enhanced investment in capital goods
leading to full capacity utilization in
manufacturing, but in the service sector are
different conditions.
The relevance of returns to scale analysis
in business decision-making is a wellresearched area. The analysis provides
information for decision-makers to examine
their production performance and determine
the effectiveness of resource utilization. The
perusal of Table 7 indicates that most of the
sub-sectors of the manufacturing sector
industries were operating under decreasing
returns to scale during the Phase-I of
liberalisation period (1990-2000); except for
food and beverage, chemical, and diversified,
which had constant returns to scale, and
textiles, transport equipment, metals and metal
products, non-metallic mineral products and
miscellaneous which had decreased returns to
scale.
Ta ble 7 : R e turns to s ca le s in India n
manufacturing and s e rvice indus trie s
during, 1991-2011
Sectors
All Manufacturing
All Services

1991-2000 2001-2011 1991-2011
DRS
CRS
DRS
DRS
IRS
DRS

Source: Authors' calculation from the data compiled for
manufacturing and service sector firms in India.
CRS= Constant return to Scale, DRS = Decreasing return to
Scale and IRS = Increasing return to Scale.

However, the sum of the sub-sectors have
moved towards constant and decreasing
returns to scale during the Phase-II of
liberalization period (2000-2011), except for
chemical, machinery, and diversified. These
results clearly indicate that after market
liberalization the capital investments across the
manufacturing sector industries had
significantly increased, after having not been
fully utilized in most of the technical processing
segments in the initial years. However, the
majority of the segments of the industry has
moved towards constant and increasing
returns to scale during the Phase-II of
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liberalization period (2001-2011), except for
communication, information technology,
miscellaneous and diversified sub-sectors.
These results clearly indicate that after market
liberalization the capital investments across the
services sector industries had significantly
increased, after having fully utilized in most of
the technical processing segments in the initial
years.
Determinants of Total Factor Productivity in
Indian Manufacturing and Service Sector
Regression results for manufacturing sector
After obtaining the TFP and Data
envelopment analysis (DEA) scores, the next
step is to evaluate the determinants of total
factor productivity growth by regression
variables through the censored model. The
results of the regression model of an entire
period of liberalization (1991-2011), for all
manufacturing firms are presented in Table 8.
The value of R2 is 0.44, which implies that the
regression model explain 44.00 per cent of the
total variation in total factor productivity. It is
observed that the coefficients of raw materials,
energy, advertising and profit are significant
statistically. Thus, these variables positively
influence the total factor productivity growth
of Indian manufacturing firms, and it can be
concluded that with the increase in the raw
material, energy, advertising and profit are
screening positive influence on the total factor
productivity growth. (Srivastava, 1996)
focused on productivity and did not examine
market structure changes: firms increased their
use of imported raw materials, labor
productivity and capital intensity increased.
It was further reported clear evidence of the
reallocation of resources at the sectoral level
and a modest increase in total factor
productivity. While for all other factors the
results are proving to be statistically
insignificant in the model.
So, openness, market share and investment
are not seen to affect the level of total factor
productivity growth for all the Indian
manufacturing firms considered together. In
the first phase of liberalization period 1991-01

the value of R2 is 0.57, which implies that the
regression model explain 57.00 per cent of the
total variation in total factor productivity. Thus,
the coefficients of openness, the raw materials
intensity, advertising intensity, market share
and investment intensity coefficient and profit
margin are found to be significant statistically,
but the market share is the negative relations
who suggests that small market share are more
efficient for manufacturing firms. In the case
of positive and significant coefficient indicate
the positive influence on the firm’s level of
total factor productivity growth.
While for only one factor energy intensity
the results have proven to be statistically nonsignificant in the model. So, energy does not
seem to affect the level of total factor
productivity growth for all the Indian
manufacturing firms considered together. But
in the second phase of liberalization period
2001-11, the value of R2 is 0.56, which implies
that the regression model explain 56.00 per cent
of the total variation in total factor productivity.
Thus, the coefficients of openness, energy
Table 8: Estimation results of regression
model of all manufacturing sectors
Particulars
Constant

Phase-I
0.438***
(4.07)
Openness
0.014***
(3.53)
Raw materials intensity 0.006**
(2.01)
Energy intensity
-0.009*
(-1.243)
Advertising intensity
0.029*
(1.80)
Profit margin
0.071***
(3.73)
Market share
-0.007*
(-1.874)
Investments intensity
0.016*
(1.88)
R2
0.57
Adjusted R2
0.54

Phase-II
0.386***
(3.89)
0.007***
(2.68)
0.003NS
(0.99)
0.009*
(1.74)
0.091***
(3.61)
0.007NS
(0.64)
(-0.030)
0.007NS
(1.26)
0.56
0.52

Overall
0.402***
(5.22)
0.003*
(1.49)
0.008***
(3.90)
0.012***
(3.10)
0.037***
(3.04)
0.029***
(3.03)
(0.02)
0.003NS
(0.72)
0.44
0.42

S o u rce: A u t h o rs' ca l cu l a t i o n co mp i l ed f ro m a l l
manufacturing sector firms in India.
***, **, and * significant at 1, 5 and 10 percent level.
NS: Non-significant
Figures in parentheses are standard errors.
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intensity coefficient and advertising intensity
are found to be significant statistically. In the
case of positive and significant coefficient
indicate the positive influence on the firm’s
level of total factor productivity growth. While
for all other factors the results are proving to
be statistically non-significant in the model.
So raw-materials, profit margin, market share
and investment are not seen to affect the level
of total factor productivity growth for all the
Indian manufacturing firms considered
together. Closely related to the competitive
effect of profit decline is the reform impact on
productivity. The longer-run expectation is of
course increased productivity and
competitiveness, but less dynamic enterprises
may also disappear under increased import
competition. Some studies have shown that
the total factor productivity growth has
improved in the reform period (Krishna and
Mitra, 1998, Pattnayak et al., 2003, and Unel,
2003) whereas the studies by Goldar and
Kumari (2003) and Balakrishnan et al. (2000)
have found that economic reforms have
adversely affected industrial productivity.
Regression results for service sector
In the last few years, the
internationalization of the economy has
continued to increase undiminished.
Accordingly, world trade is growing faster than
the
individual
economies.
This
Internationalization is mainly determined by
the exchange of goods, but more and more
frequently by the exchange of services. The
economies that wish to benefit from the growth
of the world markets have to be successful
not only in trading commodities but also
services. The importance of services as a share
of overall production and employment
increases with growth and development. This
expansion in the services-intensity of
economies is driven by a number of forces,
including final demand factors and basic
structural changes in production linked to
development. Accelerating this process, recent
advances in information and communication
technologies are increasingly permitting

cross-border, disembodied trade in services.
The competitiveness of manufacturing firms
in open economies is determined in part by
access to low-cost and high-quality
production services -telecommunications,
transport and distribution services, financial
intermediation, etc.
The estimated parameters of the TFPCH
decomposition equation of the service sector
of India for the entire period 1991-11 are
presented in Table 9. The value of R2 is 0.34,
which implies that the regression model explain
34.00 per cent of the total variation in total
factor productivity. It is observed that the
coefficients of openness, raw materials,
advertising and profit are significant
statistically. Thus, these variables positively
influence the total factor productivity growth
of Indian service firms and it can be concluded
that with the increase in the openness, raw
material, advertising and profit are screening
positive influence on the total factor
productivity growth. While for all other factors
the results are proving to be statistically nonTable 9: Estimation results of regression
model of all service sectors
Particulars
Constant
Openness
Raw materials intensity
Energy intensity
Advertising intensity
Profit margin
Market share
Investments intensity
R2
Adjusted R2

Phase-I
0.454***
(5.34)
0.011***
(3.15)
0.014***
(3.86)
-0.005NS
(-0.667)
0.059*
(1.81)
0.005NS
(0.94)
0.003NS
(0.67)
-0.007*
(-1.738)
0.31
0.25

Phase-II
0.286**
(1.93)
0.008***
(2.69)
0.016***
(3.46)
-0.017*
(-1.367)
0.081***
(3.04)
0.020***
(3.27)
-0.008*
(-1.835)
0.001NS
(0.37)
0.38
0.33

Overall
0.429***
(5.92)
0.007***
(4.14)
0.015***
(5.64)
-0.006NS
(-0.926)
0.056***
(3.34)
0.012***
(3.44)
-0.003*
(-1.296)
0.0NS
(-0.132)
0.34
0.31

S o u rce: A u t h o rs' ca l cu l a t i o n co mp i l ed fro m a l l
manufacturing sector firms in India.
***, **, and * significant at 1, 5 and 10 percent level.
NS: Non-significant
Figures in parentheses are standard errors.
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significant in the model. So, energy intensity,
market share and investment are not seen to
affect the level of total factor productivity
growth for all the Indian services sector firms
considered together.
In the service sector of India for the first
phase of liberalization period 1991-01, the R2 is
0.31, which implies that the regression model
explain 31.00 per cent of the total variation in
total factor productivity. It is observed that
the coefficients of openness, advertising
intensity and raw materials intensity are
significant statistically. Thus, these variables
positively influence the total factor productivity
growth of Indian service firms and it can be
concluded that with the increase in the
openness, raw material, advertising and profit
are screening positive influence on the total
factor productivity growth. In the case of
investments intensity, the coefficient is
statistically significant at the 10 per cent level
of significance, with the negative relation
which suggests that big-push investment is
more inefficient rather than small investment.
While for all other factors the results are
proving to be statistically insignificant in the
model. So, energy intensity, profit margin and
market share are not seen to affect the level of
total factor productivity growth for all the
Indian services sector firms considered
together.
But in the second phase of liberalization
period 2001-11, R2 is 0.38, which implies that
the regression model explain 38.00 per cent of
the total variation in total factor productivity.
Thus, the coefficients of openness, raw
materials, advertising intensity, market share
and profit margin are found to be significant
statistically but the market share is the negative
relations which suggests that small market
share are more efficient for services sector firms.
In the case of positive and significant
coefficient indicate the positive influence on
the firm’s level of total factor productivity
growth. While for all other factors the results
are proving to be statistically non-significant
in the model. So, energy and investment are

not seen to affect the level of total factor
productivity growth for all the Indian services
sector firms considered together.
CONCLUSIONS AND SUGGESTIONS
The results in the MPI synthesis that
TFPCH in aggregate for all the Manufacturing
and Service sector in sub-sectors have shown
a productivity growth over the period and two
sub-period (1991-2000 and 2001-2011) of study.
The foremost contributing factor as per
decomposition is found out to be the
technological innovations effect rather than
technical efficiency change / catching up
effect. All nine industries for each
manufacturing (Food and beverages,
chemicals, textiles, machinery, transport
equipment, metals and metal products, nonmetallic mineral products, miscellaneous, and
diversified) and services (Hotel and tourism,
recreational, health, wholesale and retail
trading, transport, communication, information
technology, miscellaneous, and diversified)
sector firms the productivity growth while
adopting the technical change includes new
production processes, called process
innovation and the discovery of new products
called product innovation. With process
innovation, firms figure out more efficient ways
of making existing products, allowing output
to grow at a faster rate than economic inputs
are growing. The cost of production declines
over time with process innovations, that is new
ways of making things.
The findings hold important management
and policy implications. The management of
all manufacturing and services sector firms has
become more conscious of the survival and
competitiveness. An improvement in total
factor productivity growth in manufacturing
and services sector firms in India will improve
the utilization of inputs and it will consequently
improve the technological progress as the
effectiveness of technological progress relies
an adoption and managing capability of the
organization whenever new technology is
introduced. There is a need to improve both
technical efficiency and technological
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progress. Improvement in technical efficiency
requires improvement in quality of input like
capital and labor. The management aspect is
also very important in terms of capital. These
strategies will improve the technical change
as well, which also relies on managing
technology and adoption capability of firms.
The research and development (R&D),
openness, profitability and advertising
activities can play a vital role to bring
technological progress. So that the
manufacturing and service industries can play
their significant role in India’s growing
industrialization process.Learning within the
context of innovation process consists of
interaction that reflects the strength of the
interrelationships among different sectors,
institutions, and agents, including firms,
training institutes and universities. Bangalore,
which is considered one of the global hubs of
technological innovation, ideally, would give
ample scope for nurturing these interactive
processes. Therefore forming an exclusive
Innovation Policy to focus on entrepreneurial
firms and their linkages with external
organizations such as R&D establishments,
institutes/universities and big enterprises,
apart from promoting MSME networking,
would facilitate the heralding of a new
innovative culture for the promotion of
competitiveness of firms and industries.
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MIGRATION OF LABOUR TO INDUSTRIES:
CRITICAL ANALYSIS OF RAMIFICATIONS
Shruti Bhogal* and Gian Singh**
ABSTRACT
The present paper highlights the status of industrial migrant labourers in
the industries of Ludhiana city. Keen to settle in the city, usually to avert a
poverty stricken life, these labourers adopt local cultural and religious
practices after migrating so as to be accepted and recognised as a part of
the local society. Despite being vulnerable to discrimination they continue
to work which exhibits their helplessness and desperation to earn money.
The meagre amount of monthly saving highlights the plight of these labourers
and their families back home that are dependent on the petty savings.
However, migration also has a meaningful flip side as the migrants
experienced an improvement in their economic status after migration.
Keywords: Migrant and industrial labour, migration, Manchester of India
JEL Classification: J15, J70, J60, J61, J70, J80

INTRODUCTION
Industrialisation in India, though
considered to be an essential element of
development, has failed to generate sufficient
trickle down effects. The disparity of urbanrural income and livelihood opportunities is
widening the economic gap between these two
sectors, which is ignored by various regimes
of government. To add to the woes, the
industrialised urban areas are not able to
absorb the surplus army of labourers for it is
itself under a threat of a collapse. The
apprehension about labour absorption in the
urban areas, which is worsening due to
increase in job seekers and limited availability
of jobs, is growing. Increasing migration of
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job seekers is reducing the capacity of
absorption of labour even in the service sector
(Mehta, 1996). With the long term objective of
economic well-being, migration of individuals
from areas with less opportunities of earning
to the ones with more opportunities is taking
place. This is supported by the fact that among
the various types of migration, rural-urban
migration witnessed an increasing trend for
there exist the expectations and attraction of
being employed and getting a relatively higher
wage in both the organised and unorganised
industrial sector. As pointed out in the Census
of India 2011, the total number of rural outmigrants in India is about 74 million of which
about 53 million have migrated to other rural
areas and 21 million have migrated to urban
areas (Anonymous, 2011).
In terms of scope, migration from rural to
urban areas is followed by migration to other
developed rural areas (Mehta, 1991). With
rural-urban migration becoming widespread
and noticeable, the reasons and consequences

715

of this phenomenon become a matter to
contemplate. As viewed by academicians, the
change in socio-economic structure of a
society has led to a variation in the pattern of
migration in the modern era. Increasing
interaction between rural and urban worlds
brings about consequential socio-cultural
changes. Rural to urban migration is both
cause and effect of social and economic
change in response to regional economic
development,
urbanization
and
industrialization (Bisht and Tiwari, 1997). The
magnitude of migration is largely dependent
upon structural changes both at the place of
origin and destination (Rani and Shylendra,
2001). However, the effects of migration are
different for those with different types of
poverty and residence pattern (Wenk and
Hardesty, 1993).
Frequency of migration is high among
landless, illiterate and poor, which are pushed
to migrate; while the well educated and
economically sound are pulled. However,
migration from both the categories depends
upon the availability of resources (Mehta,
1991). Migration is an important symptom of
social change. The social benefits of migration
are innovation and sharing of new ideas and
technology, widespread interaction of
individuals, better access to social amenities
like schools, hospitals and recreational
facilities. It also widens up the narrow thinking
of individuals and leads to composition of
cultures.
To its flip side, migration can also have
detrimental social effects like: the migrants are
forced to sub-standard and stagnant living,
social inequality and discrimination,
widespread violence and civil war, poor
conditions of education and development of
slums. Intermingling of people due to migration
from diverse cultures might have negative
consequences like anonymity and animosity,
sense of dejection and discrimination which
further creates a social vacuum. Also,
unwelcomed and un-respected migration leads
to anti-social activities like group crimes and

drug abuse.
MATERIAL AND METHODS
The present compendious research paper
highlights migration of labourers from different
parts of the country to the industries in
Ludhiana city, which is also known as
Manchester of India. More specifically, the
study examines the social, cultural, economic
and work related issues of migration. A sample
of 500 industrial migrant labourers were taken
randomly from the two main industries, that is,
hosiery, knitwear, cycle, and cycle parts that
were operational in Ludhiana city, the lists of
the same were obtained from District
Industries Centre (2007).
The primary data of 500 industrial migrant
labourers were categorised into 390 working
in small scale industrial units and 110 in large/
medium scale industrial units through personal
interview method on specially structured
schedule during the year 2008-09. Various
statistical tools like averages, percentages, chi
square and t-test were used to have a detailed
insight of various issues at hand for the study.
The present study aims at highlighting the
cosequences and outcome of migration on the
social, economic, and cultural status of the
migrants
RESULTS AND DISCUSSION
Place of Origin
Majority of the migrants working in the
industries of Ludhiana city have migrated from
Uttar Pradesh and Bihar as about 57 and 30
per cent of the sampled industrial migrants,
migrated from these respective states.
According to Ministry of Social Justice and
Empowerment (2004-05), the percentage of
people below poverty line in the states of Uttar
Pradesh and Bihar were 32.8 per cent and 41.4
per cent, respectively.
A high rate of poverty explains that the
migrants left their native places in search of
superior economic opportunities. However, in
the search for financially secure future these
migrants put at stake their respect, own and
family’s health and physical security, and are
reduced to the status of outsiders.
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Ramifications of Migration
Social transformation
The level of social status of industrial
migrant labourers at the place of destination
helps in determining their supply, productivity
and assimilation with locals.
Diminishing respect
The comfort level of individuals to a large
extent depends upon the level of respect met
with from the people living and working
around. The industrial migrant labourers are
mistreated and called by convenient/
derogatory names by the locals like bhaiya,
etc. and thus, they lose their actual identity.
Overall, a higher percentage of the industrial
migrant labourers (42.40) were addressed by
both their original and convenient/derogatory
names, while 41.40 per cent of these labourers
were addressed by their original names only
(Table 1). However, 16.20 per cent of the
industrial migrant labourers were addressed
by both original along with any name other
than their original names which were
convenient to the locals but not liked by the
migrant labourers. This trend was more
prevalent in the small scale industrial units
thereby highlighting the less friendly work
environment. Since a higher percentage of
these labourers working in small scale
industrial units were addressed by convenient/
derogatory names as compared to those from
large/medium scale industrial units, the overall
relationship between the size of industrial units
and the way the industrial migrant labourers
were addressed was highly significant
statistically.
Discrimination at the hands of local
administration
After migration to a new place an individual
faces problems in adjusting. Apart from the
difficulties at the personal level, the backward
and oppressed migrants tend to face more
problems from the other sources (public and
private institutions, organisations, etc.) also.
In the present study highlighted the hardships
faced by industrial migrant labourers from such
external sources of inconvenience. On the

whole, 21.54 per cent and 14.55 per cent of the
industrial migrant labourers from small scale
and large/medium scale industrial units
experienced problems from the local police
(Table 2). Similarly, 64.87 and 69.09 per cent of
industrial migrant labourers from small and
large/medium scale industrial units
respectively, faced problems from officials in
various public/private institutions.
The local administration acts as a support
system for the society, the benefits of which
should be reaped by all individuals
irrespective of the place of origin. However,
majority of the industrial migrant labourers
facing inconvenience from local administration
speaks poor about these local bodies and
indicates the lack of sense of social security
among the industrial migrant labourers. To live
and work happily in a society, social security
is important of which the local administration
is depriving the industrial migrant labourers.
Prejudicial conduct of labour in-charges
The industrial labourers have to deal with
the labour in-charges for day to day work as
they assign work to the labourers and also
supervise and guide them accordingly.
Therefore, it becomes important to study the
view of industrial migrant labourers regarding
behaviour of the respective labour in-charges.
It was observed that as many as 10.51 and 9.09
per cent of migrant labourers from total small
scale and large/medium scale industrial units
respectively, had been refused wages by labour
in-charges for unsatisfactory reasons (Table
1).
The results further show that as much as
24.10 and 15.45 per cent of the migrant
labourers from total small scale and large/
medium scale industrial units respectively,
were abused and manhandled by labour incharges. The chi-square value of 3.72 indicates
a significant relationship between size of
industrial units and abusive behaviour of the
supervisors since more of the migrant labourers
from small scale industrial units had suffered
due to the same as compared to large scale
industrial units. The foregoing analysis brings
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Table 1: Distribution of industrial migrant labourers according to social ramification, and
economic consequences
Description
No.
Form of addressing
Original name
Convenient/derogatory name
Both (Original and convenient/
derogatory name)
Problem from local policey
Yes
No

Small
Percentage

Total
Percentage

c² value

No.

165
39
186

42.31
10
47.69

42
42
26

38.18
38.18
23.64

207
81
212

41.4
16.2
42.4

30.52***

84

21.54

16

14.55

100

20.00

0.62NS

306

78.46

94

85.45

400

80.00

64.87
35.13

76
34

69.09
30.91

329
171

65.80
34.20

0.68NS

10.51
89.49

10
100

9.09
90.91

51
449

10.20
89.80

0.19NS

10.51
90.91

10
449

9.09
89.80

51
449

10.20
89.80

3.72*

15.13
84.87

13
97

11.82
88.18

72
428

14.40
85.60

0.76NS

17.69
82.31

16
94

14.55
85.45

85
415

17.00
83.00

0.60NS

50.77
49.23

66
44

60.00
40.00

264
236

62.80
47.20

2.93*

78.03
21.97

51
10

83.61
16.39

257
68

79.08
20.92

0.93NS

90.51
9.49

109
1

99.09
0.91

462
38

92.40
7.60

8.99***

67.69
32.31

61
49

55.45
44.55

325
175

65.00
35.00

5.65**

70.83

27

44.26

214

65.85

15.56***

29.17
5747

34

55.74

111

Problem from other government officials
Yes
253
No
137
Refusal of wages
Yes
41
No
349
Abuse/manhandling
41
100
At the time of recruitment
59
331
During routine work
69
321
At the time of payment of wages
198
192
Improvement in status of family
206
58
Improvement in status of labourer
353
37
Remit money
264
126
Proportion and amount of remittance
187
77
Annual remittance (`)

Large/medium
No.
Percentage

5216

34.15
5786

Source: Field Survey, 2008-09
, and * Significant at 1, 5 and 10 per cent level

*** **

out that a noticeable proportion of these
labourers were exploited and mistreated, either
by refusing wages or were abused or
manhandled. The labour being a poor class
often faces exploitation and mistreatment, and
being a migrant adds to it. Such prejudice not
only demoralizes the migrants and hinders

future migration. The industrial migrant
labourers from total large/medium scale units
were less exploited and mistreated as compared
to those from total small scale units which
explains the relatively better working
environment in large/medium scale industrial
units.
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Biasness at work
The industrial migrant labourers often
complain of being discriminated and exploited.
Higher the level of discrimination, higher is
the unrest, dissatisfaction and inefficiency
amongst these labourers which leads to loss
of trust and loyalty on the part of the migrants.
As many as 15.13 and 11.82 per cent of migrant
labourers from total small scale and large/
medium scale industrial units respectively,
expressed that they were discriminated against
the locals at the time of recruitment (Table 1).
The percentages of industrial migrant
labourers from total small and large/medium
scale units that suffered discrimination during
day to day work in the industrial unit were
17.69 and 14.55 per cent from small scale and
large scale industrial units, respectively. The
industrial migrant labourers also faced
discrimination at the time of payment of wages.
On the whole, the chi-square value of 2.93
indicates a significant relationship between
size of total industrial units and discrimination
at the time of payment of wages. It was highly
significant for industrial migrant labourers from
total large/medium scale industrial units as
60.00 per cent of them were being discriminated
at the time of payment of wages as compared
to 50.77 per cent of these labourers from small
scale industrial units.
The migrant labourers felt that the local
labourers were given preference. The
employers to a certain extent agreed to such
preference for reasons like language problem,
regularity of work, less intra-industry labour
problems and comfort level of the employer
and in-charges. However, the discrimination
against migrant labourers at the time of
recruitment and during routine work was higher
amongst the small scale units as compared to
large/medium scale units. The discrimination
during the routine work as stated by migrant
labourers was denied by the employer. These
labourers felt that their local counterparts were
supported, encouraged, appreciated more by
the employer and also, that local labourers
were given more of the supervisory jobs. In

the case of discrimination at the time of
payment of wages, it was found to be relatively
more amongst large/medium scale units as
compared to small scale units which were also
denied by the employers.
Economic consequences
Poverty is one of the major economic
problems of our country as a large proportion
of the country’s population is below the
poverty line. Therefore, among the reasons for
an individual to migrate, economic reasons
were identified as the most important deciding
factors.
Amelioration in economic status
It becomes important to analyse whether
the economic status of industrial migrant
labourers has changed after migration or not.
Table 1 shows that on the whole, 79.08 per
cent of the industrial migrant labourers
expressed that the living status of their families
had improved after migration. The table further
shows the distribution of industrial migrant
labourers according to enhancement in their
own status of living after migration. The overall
relationship between the size of industrial units
and improvement in the living status was
highly significant as indicated by the chisquare value of 8.99. The significance was
higher in the case of large/medium scale
industrial units as 99.09 per cent of the
industrial migrant labourers working in these
units experienced an improvement as compared
to 90.51 per cent from small scale industrial
units. The above study indicates that these
labourers were better off than before migration.
Also, it indicates the favourable economic
situation in Ludhiana’s industry which
indirectly attracts more labour and hence, it
improves the economic health of the city.
Remittance by migrants
Majority of migrants migrate to a new place
to earn some money and take it back home, or
they stay and work at a new place of
destination and keep remitting money back
home. However, the amount and regularity of
remittances depends upon earnings and
expenditure of an individual at the place of
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destination. It was observed that 67.69 per cent
of industrial migrant labourers from small scale
and 55.45 per cent from large/medium scale
industrial units remitted money (Table 1). The
chi-square value of 5.65 indicates a significant
association between size of industrial units and
remittance.
The results further shows that the average
amount of annual remittance by the migrants
working in small scale and large/medium scale
industrial units was `5947 and `5216
respectively. Of the 264 industrial migrant
labourers from small scale industrial units who
remitted money to their families back home,
70.83 per cent remitted total savings while
29.17 per cent remitted less than total savings.
Of the migrant labourers from total large/
medium scale industrial units, 44.26 per cent
remitted total savings and 55.74 per cent
remitted less than the total savings. The chisquare value of 15.56 indicates a significant
relationship between size of industrial units
and amount of remittance.
Majority of the migrant labourers remitted
money back home which indicates that these
labourers did not migrate with their entire
family and also, that their families back home
were not financially sound and thus, required
financial help. More of the industrial migrant
labourers from small scale industrial units
remitted money as compared to those working
in large/medium scale industrial units which
indicates that they had not migrated with their
entire families and also, that they did not have
relatively strong financial family background
as compared to those from the large/medium
industrial units.
Change in consumption pattern
The industrial migrant labourers from all
the industrial units of Ludhiana city reported
change in their consumption expenditure on
various items after migration, which included
non-durable, durable and socio-religious
ceremonies. Also, these labourers reported a
change in the percentage share of consumption
expenditure of the total monthly budget after
migration. Table 2 shows that the percentage
720

Table 2: Distribution of industrial migrant
labourers according to change in pattern of
consumption budget
(Per cent share)
Item of
expenditure
Status
Non-durables
Food grains
Milk and milk
products
Sugar and sugar
related products
Edible oils
Vegetables
Fruits
Condiments and
spices
Pickles/jams/juice
Tea leaves
Non-vegetarian
items
Refreshment
Intoxicants
Fuel and light
Clothing and
bedding
Footwear
Toiletries
Durables
House
construction, etc.
T.V./radio
Watches /clocks
Electric fans
Sewing machines
Cots
Utensils
Bicycle
Services
Education
Health care
Conveyance
Entertainment
Communication
Socio-religious
ceremonies
Marriages
Other social
ceremonies
Religious
ceremonies
Total

Percentage share of
budget
PreM
PostM
78.24
76.19
37.1
29.98
3.6
4.51

t-test

1.44
4.41***
3.75***

4.06

4.93

2.57**

8.28
2.25
1.13
0.73

9.6
2.9
1.44
0.87

2.45**
1.99**
1.16
1.23

1.2
1.47
0.36

0.84
1.61
0.57

1.85*
1.24
2.01**

0.54
1.79
3.35
4.7

0.68
1.45
3.68
4.99

1.21
1.52
1.61
1.07

4.01
3.7
9.23
1.23

4.29
3.9
10.26
1.3

1.14
0.12
2.16**
0.54

1.15
0.97
1.21
0.91
1.15
1.33
1.31
8.07
1.56
1.68
2.64
2.2
0.03
4.34

1.36
1.15
1.37
0.98
1.3
1.45
1.37
8.84
1.69
1.91
2.74
2.51
0.04
4.71

0.39
1.08
1.19
0.72
0.68
0.92
0.13
2.27**
0.99
1.37
0.94
1.27
0.07
1.89*

1.42
2.11

1.94
1.98

2.13**
1.27

0.94

0.79

1.31

100

100

PreM: Pre-migrartion and PostM: Post-migration

of monthly budget of consumption expenditure
on food grains, pickles/jams/juices,
intoxicants, other social ceremonies and
religious ceremonies had undergone a
decrease, while the percentage of monthly
budget of consumption expenditure on rest of
the items on which the migrants did not spend
much part of their consumption budget, like
milk & milk products, fruits, vegetables, edible
oil, tea, non-vegetarian items etc. before
migration, had increased. There was a
significant difference between the percentage
of budget expenditure on consumption before
and after migration for the durables, services
and socio-religious ceremonies as indicated
by the t-test values of 2.16, 2.27 and 1.89,
respectively. This consumption pattern
exhibits that items like food grains which were
usually available in the village, either from the
migrants own farms or the ones on which they
worked as agricultural labourers at cheap
prices. Other items like pickles/jams/juices,
condiments spices were required more when
staying with family. Since majority were staying
away from family, therefore, a decreased
expenditure on the same is understandable.
Higher expenditure on other items can be
explained by the improvement in the economic
status of migrants.
Cultural responsiveness
After migration to a new place of
destination, the migrant labourers adopt the
local culture and traditions along with their
own. This highlights the desire to mingle and
relate to the new place and its people. The
study presents the cultural characteristics and
status of industrial migrant labourers after
migration.
Change in cultural practices
The migrants adopted new customs and
traditions after migrating to Ludhiana. As many
as 73.40 per cent of the total migrant labourers
participated in festivals of Punjab of which
about 70 per cent were working in the small
scale units and 84.55 per cent in the large/
medium scale units (Table 3). The association
between size of industrial units and

participation by the migrant labourers in
festivals of Punjab was highly significant as
indicated by the chi-square value of 8.97. This
scenario points towards the fact that these
labourers were affable and tried to mingle with
locals to eventually become a part of the local
society.
Learning new language
It becomes important to learn the local
language of the place one has migrated to inorder to make routine tasks easy both at the
place of residence and at the place of work.
Also, most of the industrial migrant labourers
reported to have faced hurdles in finding jobs
due to language problem and hence, learning
the local language became important.
However, learning and the level of learning of
local language varies from individual to
individual. Table 3 exhibits that out of the 93.64
per cent of the total industrial migrant labourers
who were learning Punjabi language, 97.77 per
cent were learning to speak the language, while
8.44 per cent were learning to read and 2.23 per
cent were learning to even write the same. This
again highlights the wish to settle in Ludhiana
and to be embraced by the local society.
Change in religious practices
The migrants often participate in local
festivals and tend to like them. With increase
in the duration of stay at a new place, migrants
start adopting the new culture, tradition and
religious practices. Table 3 presents the
distribution of industrial migrant labourers
according to change in religious practices of
industrial migrant labourers after they migrated
to Ludhiana city. Overall, 43.59 per cent and
73.64 per cent of the industrial migrant
labourers from small scale and large/medium
scale industry respectively, experienced a
change in their religious practices. The overall
relationship between size of industrial units
and change in religious practices was highly
significant as shown by the chi-square value
of 30.98.
Change in eating and dressing habits
Industrial migrant labourers also
underwent changes in eating and dressing
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Table 3: Distribution of industrial migrant labourers according to cultural responsiveness
of Punjab
Description
No.
Participation in local festivals
Yes
No
Learning Punjabi language
Yes
No

Small
Percentage

Large/medium
No.
Percentage

Total
Percentage

c² value

No.

8.97***

274
116

70.26
29.74

93
17

84.55
15.45

367
133

73.40
26.60

347

88.97

103

93.64

450

90.00

43

11.03

7

6.36

50

10.00

98.55
2.03
7.20

98
3
13

95.15
2.91
12.62

438
10
38

97.77
2.23
8.44

43.59
56.41

81
29

73.64
26.36

251
249

50.20
49.80

30.98NS

67.44
32.56

72
38

65.45
34.55

335
165

67.00
33.00

0.15NS

64.36
35.64

62
48

56.36
43.64

313
187

62.60
37.40

2.34NS

Problem from other government officials
Speaking
340
Writing
7
Reading
25
Change in religious practices
Yes
170
No
220
Change in Eating Habits
263
127
Change in Dressing Habits
251
139
Source: Field Survey, 2008-09
Significant at 1 per cent level
NS: Non-significant

***

habits after migrating to Ludhiana city. As
much as 67.44 per cent and 65.45 per cent of
the industrial migrant labourers from small
scale and large/medium scale industrial units
respectively, had undergone a change in their
eating habits (Table 3). The industrial migrant
labourers also underwent a change in their
dressing habits as 64.36 per cent of them from
small scale industry and 56.36 per cent from
large/medium scale industry reported the same.
The change in the dressing habits undergone
by most of the industrial migrant labourers
indicates the need to relate to the local society.
By dressing up the way the locals do, they try
to inter-mingle and thus, look no different.
However, it also indicates lack of confidence
about oneself and thus, an individual is forced
to change in order to look and become akin to
the local society.
CONCLUSIONS
Migrant labour is a pivotal resource for the
industrial economy of Ludhiana and needs to
be restored and nurtured for the overall growth

and development. With the dawn of
MGNREGA the influx of migrant labourers to
the city from the poverty ridden states of the
country is facing a setback. The present paper
attempts to examine the problems faced by
these migrants and also the positive outcomes
of migration so that factors which deter
migration can be mulled over and sorted out.
The study analyses the socio-economic and
cultural status of the industrial migrant
labourers working in the industries of Ludhiana
city, majority of whom had migrated from the
states of Uttar Pradesh and Bihar. The migrants
in the city are not treated with respect as they
are addressed by convenient and derogatory
names. The local police and government
organisations are not very co-operative with
these labourers as they are harassed them.
Despite the continuous efforts made by the
migrants to settle in the city, which can be
viewed in context of adoption of the local
religious & cultural practices, change of eating
& dressing habits and learning local language
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after migration to the city so as to be accepted
and recognised as a part of the local society,
they are still looked down upon and considered
as outsiders. Despite the exploitation, migrants
still continue to work which exhibits the
helplessness and desperation to earn money.
Though the social environment of the city is
not in favour of the migrants but the better
economic environment gives them an impetus
to settle and work in Ludhiana. The migrants
experienced an improvement in their own and
their families’ economic status after migration.
Though they save a meagre amount of their
wages in the city but still remit it back home
which indicates that the money earned and
saved was being used to improve various
economic aspects of the their family which
they believe would not have improved
otherwise due to low level of income or
poverty in their native places. The change in
their eating and dressing habits can be viewed
as an outcome of not only social and cultural
exposure but economic betterment as well.
Migrants migrate for different reasons, which
are dominantly economic in nature. There is a
need to comprehend the importance of their
role in the industrial economy of Ludhiana and
to provide a superior and amiable social

environment which will not only escalate the
status of these labourers but the economic
health of the receiving state as well.
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DISPARITIES IN INFRASTRUCTURE AS A BARRIER
TO ATTAIN FASTER INCLUSIVE GROWTH
TRAJECTORY: AN INTER- STATE ANALYSIS
Srinivasa Rao, Pinamala*
ABSTRACT
The present paper attempts to explore and examine the relationship between
disparity in infrastructure and its relationship with Per-Capita Income
(PCNSDP) across 15 major states of India from 1966-67 to 2011-12. The
estimated results reveal that, there is a significant and positive relationship
between infrastructure development to economic development as measured
by per capita income of state. Higher infrastructure development leads to
higher development for instance in Kerala, Punjab, AP, Tamil Nadu, Gujarat,
Haryana and Maharashtra states. Poor infrastructure development
supporting to the bigger levels poverty ratio, the deprivation of productivity
and standard of living etc., for example in Bihar, UP,. MP, Assam, Rajasthan
and Orissa. The states with lagged Infrastructure facilities facing acute
crunch of basic amenities as compared to better infrastructure developed
states, which in turn to leads rising socio-economic disparities across the
states. Therefore deficit in the infrastructure is the major hurdle for the
attaining inclusive growth. Following from this, to attaining growth with
inclusiveness in income and non-income indices, reduction of infrastructure
disparities across the sectors, sections and regions in the state and across
the states in India should be accorded top priority.
Keywords: Development, infrastructure, income disparity, inclusive growth
JEL Classification: H54, O18, R11, R12, O11, O47

INTRODUCTION
The provision of basic infrastructure is a
necessary requirement in any economy. The
accessibility of infrastructural facilities plays
a significant role to attain a rapid socioeconomic development of the country.
Transportation, telecommunication, energy,
water, irrigation, banking and other social
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University). Jamia Nagar, New Delhi-110025
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infrastructure indicators of quality education,
basic health, sanitation, toilets, drinking water,
and housing facilities are strongly supporting
to the economic and non-economic
development of the different sectors in the
economy and sections in the society. Shah
(1970) Infrastructure comprises of all those
facilities and activities, the basic rationale of
which is the sustenance which they provide
to income generation and production in the
rest of the economy rather than income
generation and production within the
infrastructure enterprises themselves. The
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Government of India (1995-96) signified that,
an adequate quantity, quality and reliability of
infrastructure are key determinants of the
growth of the overall economy and exports.
The World Bank (1994) it is often said that
infrastructure can be considered, if not the
engine, then the wheels of economic growth
(WDR, 1994). Infrastructure not only plays a
strategic role in the development process, but
also makes a significant contribution towards
growth by increasing the factor productivity
of land, labour and capital in the production
process.
Agriculture infrastructure along with rural
infrastructure plays a crucial role for the
augmentation of the rural masses in the
country. Rural roads, electricity,
telecommunication, irrigation, fertilisers, credit
and markets, etc., is an essential inputs
increasing productivity growth in agriculture
and allied sectors. Binswanger et al. (1993) and
Satish (2007), The provision of adequate and
quality infrastructure in rural areas is necessary
for increasing the productivity and efficiency
of agriculture in the form of improving the
credit absorbing capacity, enhancing the
productivity of crops and livestock, generating
employment and increasing farmers’ income
etc. and in the process, it makes a direct attack
on minimising the incidence of rural poverty.
Further there is a significant scope for
increasing the yield of food grains and
agricultural income by improving the rural
infrastructure (Bhatia, 1999). The stock of rural
infrastructure and the flow of investments by
the government towards the development of
agriculture and rural infrastructure advantages
for rural masses to come out rural poverty and
increasing their income levels by the increasing
productivity of agriculture sector as well as
rural non-farm employment for example in India
and china (Datt and Ravaillion, 1998, Fan et al,
2002, and Fan et al., 2000). Inclusiveness
between the sectors, connectivity with rural
roads to town or main markets which can
established market based activities in the rural
areas, it can led to the agriculture and allied

products get more reasonable prices, ultimately
farmers have been more processed from their
own marketable surplus. It is evident in the
case of Nepal, Road access to the entire rural
population would raise average income by
about 10 per cent. The benefits of rural roads
are lower costs for transporting crops to
market and obtaining modern inputs such as
fertilizer (Jacoby, 2000). It can also provide
basis for the expansion of local manufacturing
industries, as well as enlarging markets for the
outputs of these industries. Better accessibility
of health and educational services encouraged
capabilities in the rural masses, and produced
more labour hours. Ghosh and De (2004 and
2005) studies shows that improved road and
communication networks helps people will
find out new employment sources and
reduction premature deaths (IMR and MMR)
and head count ratio of poverty in Indian
states. However in many villages in most of
the states still distress with huge crunch of
basic infrastructure facilities in rural areas in
the country (Planning Commission, 2008).
Deficiency of these agriculture and rural
infrastructure adversely effects to the
economic and social development of the rural
society especially in agriculture and rural
centered economy. This contrary effect will not
stop in the rural areas but also its affects to
the final output growth of the economy and
start off differentials in the quality of life in
terms of income, health and education
outcomes across the people and regions in
the country .
Therefore inadequacy in infrastructure of
the economy prevail potential level of usages
of resources especially human resources and
natural resources as results the size of the
economy and its markets transaction was very
small. Further the economy will not sustain in
economic and non-economic perception.
deficiency in infrastructure development, the
growth of manufacturing or industrial sector
will be declined due to increasing additional
costs born by the transportation, energy,
transactions, imports of raw material and
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exports of final good in different markets etc.,
inadequacy in infrastructure results in over
burden on the entrepreneurs for the
production of goods and distributed them.
Ultimately price of the commodity is higher
than the actual cost of the production. Higher
costs not-only results in loss of welfare of the
final consumer of that product but also
deteriorate the production and profitability of
the producer. Both production agents and
ultimate users of the commodity welfare will
suffer, labour and consumer will not get any
incentives. People will spend more money for
obtaining basic goods and services.
The pursuit of higher level of welfare for
the citizens of countries in the era of
globalisation, efficiency in productivity and
growth in all spheres of economic activities is
required. If these facilities and services are
not available in that place development will
be very difficult, lack of such infrastructure
facilities is considered to be a major structural
weakness, which holds back to
underutilisation of existing productive
capacity, and constrain, that may have
unfavorable impacts on profits and production
levels, it will steered to adverse effects on the
production activities of the economy. In the
same infrastructure profusion is one of the
important factors floating socio-economic
inequalities as well as raising regional
imbalances between the regions in the country.
The present paper focuses the following
objectives:
i. to analyse the relationship between
disparity in infrastructure and inter-state
disparities in the level of development,
ii. to explore the determinants of income
inequalities across the Indian states , and
iii. to examine the relationship between
Infrastructure and inclusive growth.
METHODOLOGY
The present paper assess infrastructure
development within the state as well as
between the states from 1966-67 to 2011-12.
An attempt of paper is to develop an index of
infrastructure development for major Indian

states (index is a single value which represents
growth of major sub sectors in infrastructure,
augmenting economic development and noneconomic development of the region) which
comprises both economic and social
development indicators. The intensifications
of regional disparities in terms distribution of
infrastructure availability and accessibility of
infrastructure facilities (comprising physical,
financial and social) supporting to the regional
development and also supporting to the
disparities in various economic and noneconomic indicators across the regions in the
state and between the states in the country.
Therefore, disparities in infrastructure not only
adversely effects in economic growth, income
and basic services distribution but also worse
the quality of the life of the people across the
people within the region and across the regions
in the country. In this context economic
infrastructure as well as social infrastructure
particularly electricity, road connectivity
telecommunication, health and educational
facility can help the state achieve improved
social development and faster economic
growth. The measurement of infrastructure
development index (IDI) both physical and
social infrastructure indicators estimate a
simple linear combination of its Weights
(Appendix-I and II). and unit free values of
infrastructure across the states in India.
IDI ij   WkjX kij ............. (1)

Where, IDIij = infrastructure Development
Index in ith state in jth time, Wkj=Weight of
kth facility or indicator in jth time, Xkij= unit
free value of observed indicator or facility in
ith state in jth time (Ghosh and Prabir, 2004
and 2005).
Although, explore states specification of
infrastructure index and growth in per capita
net state domestic product (PCNSDP). Ordinal
measurement of Simple statistical techniques
of correlation analysis and coefficient of
variation has employed to estimates dispersion
of between the parameters. The major sources
of Infrastructure data obtained from Center for
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Monitoring and Indian Economy (CMIE).
Government of India, 11th Finance Commission
infrastructure indices and planning
commission 12th plan analysis on infrastructure
indices across Indian states. Similarly
Infrastructure development index (IDI-2011-12)
relatively more reliable which is representing
socio-economic status in recent years in
respective states and across the states in recent
years in India. Most of the data for this index
to estimates obtained from Statistical Year
Book, India-2014, Infrastructure Statistics2014, and PCNSDP data were obtained from
the Ministry of Statistics and Programme
Implementation (MoSPI), Government of India.
and Economic Survey, 2014-15. Census-2011
Data obtained from the Office of the Registrar
General, Ministry of Home Affairs, and
respective ministries, Government of India.
The poverty data were obtained from the
Planning Commission, Government of India.
RESULTS AND DISCUSSION
Infrastructure and Regional Imbalances
Neither human well-being nor of economic
growth is possible only through the provision
of economic infrastructure as well as social
infrastructure (Anonymous, 2011).
According to Munnell and Cook (1990b),
Fedderke et al. (2006), World Bank (WDR,
1994) established that the, there is positive and
significant contribution from infrastructural
services towards in national output,
productivity growth, and international
competitiveness at the state and regional level.
Those states that have invested in
infrastructure tend to have greater output,
more private investment, and more employment
growth. Infrastructure development does leads
to economic growth and affects the output
significantly. A one percent increase in the
stock of infrastructure is associated with a one
percent increase in GDP (World Development
Report, 1994). The pivotal role played by the
infrastructure development and its implications
in the economy crucial especially Health and
education along with support infrastructure
such as shelter, sanitation, power, telephony,

and road connectivity enormous influence on
the productivity of the factors of production
and performance of different sectors of an
economy.
In the same way in the case of India
number of studies evidently shows that
infrastructure development leads to higher
productivity growth in agriculture and
industrial development, employment, export
promotion, attracting more private sectors
investment in the production activities in the
economy, reduction of rural poverty, underemployment, under-utilization of resources,
raising the production capacity (Ghosh and
De, 1998, Nagaraj et al., 2000, Ahluwalia, 2000,
Somik, 1999 and 2007, Mitra et al., 2002, Das,
1999, Bhatia, 1999, Ghosh and De, 2004,
Majumder, 2003, Pradhan, 2011, Tewari, 1984,
and 2005). Development of Agriculture and
rural infrastructure facility produces favorable
milieu to increasing the level of food grains
production (Bhatia, 1999) and encouragement
of timely providing food grains to the PDS
(Public Distribution System), and supporting
the food security in India. Moreover a basic
infrastructure facility of rural, agricultural and
social infrastructure plays a dynamic role in
the case of un-controlled population or overTable 1: Inde x of social and e conomic
infrastructure
States
Punjab
Kerala
Tamil Nadu
Haryana
Gujarat
Maharashtra
West Bengal
Karnataka
Andhra Pradesh
Uttar Pradesh
Bihar
Orissa
Assam
Madhya Pradesh
Rajasthan

Infrastructure
Index
187.5
178.7
149.1
137.5
124.3
112.8
111.3
104.9
103.3
101.2
81.3
81.0
77.7
76.8
75.9

Head Count
Ratio of poverty
9.2
13.3
22.9
13.6
19.1
29.6
28.6
20.9
11.2
33.4
42.1
46.8
22.3
36.9
18.7

Source: India Human Development Report - 2011, Towards
Social Inclusion
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populated regions in the country for the
expansion of production and employment
originators. Despite of that, lack of
infrastructure creating economic and noneconomic poverty and regional inequalities
are prevails in the country. In contrast higher
level of economic and social infrastructure
development leads to low level of poverty in
head count ratio terms, inefficiency in
infrastructure raising poverty and
unemployment ratio in the state (Table 1).
Disparities in infrastructure development
lead to under development of the state
especially growth in PCNSDP of the states and
other economic indicators along with human
development indicators. Regions with
inadequate infrastructure usually have lower
per capita income, bigger proportion of the
primary sector, and smaller population density.
Regions with high infrastructure level usually
have higher per capita income, a smaller
proportion of the primary sector and bigger
population density. Good transportation, low
cost of electricity, availability of skilled labor
facilities always negative effects on the cost
of production, positive effects on production
Table 2: Infrastructure and PCNSDP of
major states in India
States

IDI
Rank PCNSDP Rank
(1966-67)
(1966-67)*
Punjab
201
1
455.28
1
Tamil Nadu
171
2
257.22
9
West Bengal
152
3
307.37
15
Kerala
135
4
252.53
10
Haryana
129
5
377.64
3
Maharashtra
117
6
352.60
4
Gujarat
111
7
383.67
2
UP
107
8
225.65
11
Bihar
98
9
149.52
15
Andhra Pradesh
93
10
287.10
7
Karnataka
90
11
298.33
6
Assam
73
12
222.65
12
Orissa
69
13
210.11
13
Rajasthan
59
14
286.08
8
MP
53
15
174.87
14
Mean
110.53
282.71
SD
40.45
80.75
CV%
36.59
28.56
Source: CMIE (1984)
*` per capita per annum

as well as profit levels. It will attract more
investments especially the small and marginal
entrepreneur starts their production activities.
Inadequate infrastructure and services become
over burden for the infrastructure suppliers,
and led the low efficiency of output. Table 2
supporting to this argument, which is
represents infrastructure development in 1960s
across the major states in India as well as
infrastructure contribution in PCNSDP (Per
Capita Net State Domestic Product) of the state.
Punjab occupies Rank-1 in both IDI
(Infrastructure Development Index) and
corresponding development of PCNSDP. MP
(Madhya Pradesh) is the lowest in terms of
IDI, but second lowest in PCNSDP of the state.
Bihar, very least development in PCNSDP
(Rank.15) but 9th Rank in IDI, Orissa, Assam
got same level of development in IDI and
corresponding development in PCNSDP 13th
IDI, 13th PCNSDP, Assam IDI 12th and PCNSDP
12th. Finally the overall results of the table.2
gives moderate results, we could not find out
accurate relationship between dependent
(PCNSDP) and independent (IDI) with in the
same year. In the case of investment in
infrastructure, initial investment today’s
investment leads tomorrow yielding.
Overall infrastructure development in 1970s
across states in India (no classification
between states) the average value of IDI
increases from 110.53(1967) to 118(1972-73)
and then fall down to below 115(1979-80). In
the same way the dispersion of IDI decreases
(Measured by SD and percent CV) from 45
(1972-73) to 40 (1979-80) in the case of SD, 38
to 33 percent in the case of CV within the same
years across the states. Although growth in
PCNSDP of states increases from 1295 to1702
(crores), the dispersion in PCNSDP raises 22.14
to 27.39 percent (Anonymous, 2014).
Comparison of dispersion between the states
in IDI is another part of the story. On the basis
of Table 3; states can be dividing into two
categories of groups, 1. HIDs (Higher
Infrastructure Development states), and 2.
LIDs (Low infrastructure development states),
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Table 3: Infrastructure development index of major states in India, 1972-73 to 1979-80
States
1972-73 1974-75 1976-77 1977-78 1978-79 1979-80
States 1972-73 1974-75 1976-77 1977-78 1978-79
HIDs (Higher Infrastructure Development States)
LIDs (Low Infrastructure Development States)
Maharashtra 115
114
111
113
119
116
MP
60
60
61
64
63
Gujarat
122
120
122
123
125
126
Rajasthan
70
71
81
74
74
West Bengal 142
135
133
148
145
134
Orissa
75
80
79
80
83
Haryana
148
152
151
148
149
150
Assam
90
86
89
85
85
Tamil Nadu
173
161
152
145
146
154
AP
91
99
97
95
94
Kerala
202
195
167
148
149
138
Karnataka
101
108
105
104
101
Punjab
206
202
216
207
208
217
Bihar
106
103
104
104
101
UP
116
109
112
118
116
Mean
158
154
150
147
149
148
Mean
88.63
89.50
91.00 90.50 89.63
SD
36.44 34.53 34.75 29.83 28.81 33.18 SD
17.90
16.99
15.77 16.79 15.78
CV (%)
23.02 22.40 23.12 20.23 19.38 22.44 CV (%)
20.20
18.99
17.33 18.56 17.61

1979-80
62
77
82
93
98
102
100
109
90.38
14.55
16.10

Source: CMIE 1984, Vol 2 (States)

HIDs groups comprising seven states,
Maharashtra, Gujarat, West Bengal, Haryana,
Tamil Nadu, Kerala, Punjab, MP, Rajasthan,
Orissa, Assam, Andhra Pradesh, Karnataka,
Bihar, UP fall in the LIDs group.
The perusal of Table 3 clearly reveals
Punjab was the only state having largest
infrastructure development across the state
since 1972-73 to 1979-80, in terms IDI value as
well as Rank (206 to 217). In contrast MP was
the only least performer of the state in terms of
IDI value 60 to 62 within the same years. Kerala
was the second most developed state in 202 in
1972-73, but Tamil Nadu occupied in second
position in terms of IDI in 1979-80. In the case
of between both the group of HIDs and LIDs
dispersion increased very sharply, the average
value of HIDs 158 in 1972-73, ended with 148
in 1979-80. Further group of eight LIDs, within
the same time period the average value

increased from 89 to 90. Very important finding
is that, more than 69 percent in 1972-73 and 58
percent in 1979-80 highest infrastructure
facilities having in HIDs comparatively LIDs
with in the same time period.
The results presented in Table 4 shows
that the percentage of growth in IDI between
the groups of HIDs and LIDs. The group of
HIDs growth performance lower than the LIDs,
not only low but also some of the states reach
to negative growth rates especially Kerala and
Tamil Nadu (-32 and -11 percent, respectively).
Punjab is the only state achieved highest
growth rate 5.34 percent, Gujarat is the second
highest growth achieved within the group 3.28
percent. In the same LIDs growth performance
in Infrastructure raises very sharply
comparatively HIDs states. Especially
Rajasthan, Orissa, Andhra Pradesh had
achieved highest growth rate comparatively

Table 4: Growth in infrastructure during 1974-75 to 1979-80
(%)
States
1974-75 1976-77 1977-78 1978-79 1979-80 Growth*
HIDs (Higher Infrastructure Development States)
Maharashtra -0.87
-2.63
1.80
5.31
-2.52
0.87
Gujarat
-1.64
1.67
0.82
1.63
0.80
3.28
West Bengal -4.93
-1.48
11.28 -2.03
-7.59
-5.63
Haryana
2.70
-0.66
-1.99
0.68
0.67
1.35
Tamil Nadu
-6.94
-5.59
-4.61
0.69
5.48
-10.98
Kerala
-3.47
-14.36 -11.38 0.68
-7.38 -31.68
Punjab
-1.94
6.93
-4.17
0.48
4.33
5.34
Mean
-2.62
-2.50
-1.90
SD
-5.22
0.62
-14.16
CV (%)
-2.68
3.20
-12.49
Source: Table 3.
*
Growth in 1979-80 over 1974-75

0.87
-3.40
-4.23

-0.58
15.15
15.82

-6.59
-8.94
-2.52

States
1974-75 1976-77 1977-78 1978-79 1979-80 Growth*
LIDs (Low Infrastructure Development States)
MP
0.00
1.67
4.92
-1.56 -1.59
3.33
Rajasthan 1.43
14.08
-8.64
0.00
4.05
10.00
Orissa
6.67
-1.25
1.27
3.75
-1.20
9.33
Assam
-4.44
3.49
-4.49
0.00
9.41
3.33
AP
8.79
-2.02
-2.06
-1.05
4.26
7.69
Karnataka 6.93
-2.78
-0.95
-2.88
0.99
0.99
Bihar
-2.83
0.97
0.00
-2.88 -0.99
-5.66
UP
-6.03
2.75
5.36
-1.69 -6.03
-6.03
Mean
0.99
1.68
-0.55
-0.97
0.84
1.97
SD
-5.08 -7.18
6.47
-6.04 -7.78 -18.72
CV%
-6.01 -8.71
7.06
-5.12 -8.55 -20.29
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HIDs of Punjab and Gujarat. Rajasthan only
state 10 percent growth rate in IDI within the
same time period, this rate of growth doubled
comparatively Punjab and Gujarat, almost
Orissa also having the same growth nearly 9.33
percent, Andhra Pradesh, 8 percent, Assam,
MP states better performing states
comparatively HIDs of Maharashtra, Haryana.
Therefore in the 1970s decade IDI
performance across the states, most of the poor
performing raise up and not following with
HIDs but also got highest growth rates in terms
of infrastructure development, especially
Rajasthan, Orissa, AP, MP, Assam better
performing states comparatively in group of
HIDs, except Punjab, so that there is clear
symptoms underdeveloped states conversing
towards catch-up with developed states in
terms of Infrastructure development in 1970s
decade.
Infrastructure development in the 1980s
decade (Table 5 and 6) indicates, infrastructure
development across the states and between

group of HIDs and LIDs with in the same time
period. A major implication of the decade is
that, the average value starts with 117 in 198081 and ended with almost less than 116, there
was no much dispersion(CV percent) 31 to 30
in HIDs and LIDs together. However, the
dispersion in infrastructure development both
the groups (HIDs and LIDs) is very higher,
especially IDI more than 57 percent in 1980-81,
50 percent in 1989-90 was higher in HIDs
comparatively LIDs, which means that
deficiency in infrastructure development in the
1980s decade in LIDs more than 50 percent. In
contrast in 1980s decade the growth pattern
of IDI most favorable to the poor-performing
states.
Punjab is the only single largest state in
the country in 1980s as the same in 1970s in
terms of infrastructure development in the
country. In contrast MP is the only poor
performing state, and Orissa, Rajasthan is the
second and third least performing states in
1980s. Moreover there is no drastic changes

Table 5: Infrastructure development index of major states in India, 1980-81 to 1989-90
States
1980-81 1981-82 1982-83 1983-84 1984-85 1985-86 1986-87 1987-88 1988-89
HIDs (Higher Infrastructure Development States)
Gujarat
125
126
128
126
128
132
132
130
128
Haryana
154
151
154
151
154
150
149
148
148
Kerala
137
136
136
140
137
140
140
140
137
Maharashtra
118
117
118
115
119
119
118
114
113
Punjab
215
212
213
208
212
218
216
214
210
Tamil Nadu
153
152
149
144
138
142
142
142
137
West Bengal
132
131
133
124
123
123
123
121
116
Mean
147.71 146.43 147.29
144
144.43 146.29 145.71 144.14 141.29
SD
32.55
31.57
31.43 30.89
31.96
33.43
32.84
33.07
32.71
CV (%)
22.03
21.56
21.34 21.45
22.13
22.85
22.53
22.94
23.15
LIDs (Low Infrastructure Development States)
Andhra Pradesh
98
98
98
100
100
105
104
103
100
Assam
93
93
93
93
95
87
96
93
91
Bihar
97
97
97
98
98
98
99
98
96
MP
62
62
64
68
68
71
71
72
72
Orissa
82
83
81
85
85
81
83
82
82
Rajasthan
77
77
81
77
78
79
79
78
76
Karnataka
101
101
102
99
98
100
100
98
95
UP
107
108
109
108
108
108
108
107
106
Mean
89.6
89.9
90.6
91.0
91.3
91.1
92.5
91.4
89.8
SD
14.87
14.97
14.45 13.35
13.19
13.50
13.19
12.60
11.96
CV (%)
16.59
16.66
15.95 14.67
14.45
14.81
14.26
13.79
13.33
Source: CMIE (1984, 1989 and 1993)
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1989-90
125
149
140
112
214
139
116
142.14
34.43
24.22
101
95
96
72
82
82
99
108
91.9
12.02
13.08

Table 6: Growth in infrastructure over previous year from 1981-82 to 1989-90
(%)
States

1981-82 1982-83 1983-84 1984-85 1985-86 1986-87 1987-88 1988-89 1989-90 Growth in IDI in
1990 over 1980
HIDs (Higher Infrastructure Development States)
Gujarat
0.80
1.59
-1.56
1.59
3.13
0.00
-1.52 -1.54
-2.34
0.00
Haryana
-1.95
1.99
-1.95
1.99
-2.60
-0.67 -0.67
0.00
0.68
-3.25
Kerala
-0.73
0.00
2.94
-2.14
2.19
0.00
0.00
-2.14
2.19
2.19
Maharashtra
-0.85
0.85
-2.54
3.48
0.00
-0.84 -3.39
-0.88
-0.88
-5.08
Punjab
-1.40
0.47
-2.35
1.92
2.83
-0.92 -0.93 -1.87
1.90
-0.47
Tamil Nadu
-0.65
-1.97 -3.36 -4.17
2.90
0.00
0.00
-3.52
1.46
-9.15
West Bengal
-0.76
1.53
-6.77 -0.81
0.00
0.00
-1.63 -4.13
0.00
-12.12
Mean
-0.87
0.59
-2.23
0.30
1.29
-0.39 -1.08 -1.98
0.61
-3.77
SD
-2.98
-0.45 -1.71
3.47
4.59
-1.78
0.70
-1.08
5.25
5.78
CV%
-2.13
-1.02
0.52
3.17
3.25
-1.40
1.82
0.92
4.62
9.94
LIDs (Low Infrastructure Development States)
Andhra Pradesh 0.00
0.00
2.04
0.00
5.00
-0.95 -0.96
-2.91
1.00
3.06
Assam
0.00
0.00
0.00
2.15
-8.42 10.34 -3.13 -2.15
4.40
2.15
Bihar
0.00
0.00
1.03
0.00
0.00
1.02
-1.01 -2.04
0.00
-1.03
MP
0.00
3.23
6.25
0.00
4.41
0.00
1.41
0.00
0.00
16.13
Orissa
1.22
-2.41
4.94
0.00
-4.71
2.47
-1.20
0.00
0.00
0.00
Rajasthan
0.00
5.19
-4.94
1.30
1.28
0.00
-1.27 -2.56
7.89
6.49
Karnataka
0.00
0.99
-2.94 -1.01
2.04
0.00
-2.00 -3.06
4.21
-1.98
UP
0.93
0.93
-0.92
0.00
0.00
0.00
-0.93 -0.93
1.89
0.93
Mean
0.28
0.83
0.41
0.27
-0.14
1.51
-1.22
-1.78
2.37
2.51
SD
0.68
-3.47 -7.60 -1.23
2.33
-2.26 -4.46 -5.09
0.47
-19.19
CV%
0.42
-4.26
-8.03 -1.50
2.49
-3.71 -3.30 -3.34
-1.88
-21.16
Source: Table 5.

in these three states comparatively in 1970s,
the share of infrastructure-across the states is
very low. The comparison of least three states
to top three states, Punjab, Haryana, Tamil
Nadu states having more than 50 percent
higher infrastructure, especially the state of
Punjab comparatively least three developing
states of MP, Orissa and Rajasthan, more than
100 percent higher infrastructure development
state in 1970s and 1980s decades.
Therefore, disparities in infrastructure
development in India across the states raises
in 1980s, comparatively 1970s in 1980s
dispersion decreases. The group of seven
HIDs performance in terms of infrastructure
development in India higher than the LIDs.
Nearly 60 percent higher comparatively LIDs,
which means that 60 percent infrastructure
deficiency is there in LIDs with in the same
decade. Further the average value of HIDs is
147 in 1980-81, 142 in 1989-90. In the same way

the average value of LIDs is 90 in 1980-81 and
it reach to 92 in 1989-90.
Notably growth performance of so called
BIMARU (Bihar, MP, Rajasthan and UP) and
states like Andhra Pradesh, Karnataka, Assam
were higher relatively compared with the
advanced or developed states in the country.
Especially MP is the only single largest state
achieved higher growth in 1980s decade
across the states and it reached to 16.13 in
1989-90 from 3.3 in 1970. Rajasthan second
largest growth rate with 6.49, Andhra Pradesh,
Assam were 3.06 and 2.15 in 1980s. Although
in the case of advanced states (except Kerala)
reaming six states declared lower rate of
growth in the same decade, more specifically
West Bengal (-12.12), Tamil Nadu (-9.15),
Maharashtra (-5.08), Haryana (-3.25) states
stretch to negative growth across the Indian
states. Finally in the growth pattern has
changed in terms of infrastructure growth
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across the state in India, poor performing
states conditional converging with higher
developed states, especially Andhra Pradesh,
Rajasthan, Karnataka, and Madhya Pradesh
has succeeded remarkable growth across the
Indian states in 1980s comparatively 1970s
decade in the country.
The pattern of economic growth was
changed since 1990s decade by the
introduction of major economic policy in the
different sectors of the economy in this decade.
it has great history in the Indian economy
especially, financial, fiscal, external, industrial
and agriculture sector reforms took place in
the economy, more concentration is on
encouragement of Private sector investment
in the various sectors of the economy from
the domestic as well as foreign investment
through the FDIs (Foreign Direct investment)
and FIIs (Foreign institutional investors), so
that production activities raises very sharply,
Indian economy ever experienced since
independence with higher productivity along
with flow of investment and obstacle of supply
of basic facility in infrastructure. Therefore,
the pressure on infrastructure intermediate
inputs of transportation, telecommunication,
energy, water, skilled labour, along with
productive labour demanded raises and the
supply of infrastructure is the basic hurdle in
the production and distribution activities in
the economy.
Finally already higher infrastructure
development states has achieved higher
growth rates, comparatively lower
infrastructure development states because of
infrastructure abundance, which is results to
regional imbalances, rises very sharply across
the states in the country. Poor became a poorer,
richer one reach to higher income levels
comparatively previous decade of 1980s.
Therefore directly and indirectly economic
reforms also one of the crucial factor raising
inequalities in the country across the Indian
states.
The perusal of Table 7 and 8 shows
infrastructure development in 1990s and 2000s

decades. Better, performing states since last
two decades occupies top ranks, lower or
under developing states occupies bottom of
the ranks in 1990s and 2000s decades in both
the tables. Important finding is that Punjab
was the only single largest infrastructure state
in the country since past 35 years, but since
2008-09 to 2011-12 Kerala reach to first rank
from second, Punjab down to second position
from the first position across the states in India.
In the same-way poor performing state of
Rajasthan, MP, Assam, Orissa, Bihar, UP
occupies bottom of the ranks corresponding
years in 1999-2000, 2008-09 and 2011-12.
Further analysis of infrastructure
development and state income relationship
very strong across the states in the country,
the extended relationship of both the
parameters has described in preceding tables
elaborately.
Regional Disparities in Income
An adequate supply of infrastructure
facilities highly correlated with higher
productivity along with higher welfare of the
society. Socio-Economic development of the
country (state) can be facilitated and
accelerated by the presence of social and
economic infrastructure. It has been
universally recognized that an adequate supply
of infrastructure services is an essential
ingredient for productivity and growth. The
World Bank (World Development Report, 1994)
clearly states that The adequacy of
infrastructure helps determine one country’s
success and another’s failure in diversifying
production, expanding trade, coping with
population growth, reducing poverty, or
improving environmental conditions Public
investment in infrastructure and productivity
growth is robust to changes in the set of
countries. The results show that basic public
capital is a vital ingredient in the recipe for
economic growth and rising standards of
living, which establish a positive correlation
between labor productivity growth, private
sector output, investment, employment and
total factor productivity in the economy
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Table 7: Infrastructure development index of major States in India 1991-92 to 1996-97
States
Punjab
Haryana
Kerala
Tamil Nadu

1991-92
Index
Rank
210
1
153
2
139
3
138
4

Gujarat

122

5

West Bengal
Maharashtra

115
110

6
7

UP
Andhra Pradesh
Karnataka

109
103
99

8
9
10

96
94
88
81
72
115.27
33.29

11
12
13
14
15

Bihar
Assam
Orissa
Rajasthan
MP
Mean
Standard
Deviation
CV%

28.88

States
Punjab
Kerala
Haryana
Tamil
Nadu
West
Bengal
Gujarat
Maharashtra
UP
Karnataka
Andhra
Pradesh
Bihar
Assam
Orissa
Rajasthan
MP
Mean
Standard
Deviation
CV%

1994-95
Index
Rank
219.19
1
205.41
2
158.89
3
149.86
4

States
Punjab
Kerala
Tamil Nadu
Gujarat

Index
185.6
155.4
138.9
137.2

131.67

5

Haryana

137.2

4

123.01
121.7

6
7

Maharashtra
UP

111.3
103.8

6
7

111.8
101.2
99.19

8
9
10

98.9
94.3
93.1

8
9
10

92.04
81.94
74.46
70.46
65.92
120.45
44.88

11
12
13
14
15

Orissa
Karnataka
Andhra
Pradesh
West Bengal
Rajasthan
Bihar
MP
Assam
Mean
Standard
Deviation
CV%

90.8
83.9
77.8
74.1

11
12
13
14
NA

37.26

1996-97
Rank
1
2
3
4

113.02
31.66
28.01

Source: CMIE (1993 and 2000)

Table 8: Infrastructure development index
of major states in India
1999-00 (FC)
2008-09 (PC)
2011-12*
IDI Rank
IDI Rank
IDI Rank
Andhra Pradesh 103.3
9
112.84
8
633
3
Assam
77.72
13
62.02
15
339 12
Bihar
81.33
11
78.79
14
100 15
Gujarat
124.31
5
124.72
5
597
5
Haryana
137.54
4
136.43 4
556
6
Karnataka
104.88
8
124.35 6
485
8
Kerala
178.68
2
197.35
1
801
1
Maharashtra
112.8
6
115.56
7
501 7
MP
76.79
14
78.91
13
257 13
Orissa
81.00
12
81.83 12
383 10
Punjab
187.57
1
175.81 2
659
2
Rajasthan
75.86
15
84.11
11
370 11
Tamil Nadu
149.1
3
152.24
3
621 4
UP
101.23 10
86.99
10
193 14
West Bengal
111.23
7
97.01
9
418 9
Mean
113.56
113.93
460.8
SD
36.02
38.80
185.2
CV%
31.72
34.06
40.2
Source: 1. Government of India, Eleventh Finance Commission
(FC) Report, Annexed VI.5 (FC)
2. Govternment of India, Planning Commission (PC), 2008-09
* Authors's estimates
States

(Aschauer, 1989a and 1989b, Munnell, 1990b).
Further Infrastructure investment does provide

a significant direct benefit to manufacturing
firms and thus augments productivity growth
(Morrison et al., 1996 and Nadiri et al., 1994).
Physical infrastructure is positively and
significantly related to growth in GDP per
captia and per capita personal income (SanchezRobles, 1998, Kevin et al., 1991, Shah, 1970,
Mitra et al., 2002, Ghosh and De, 1998, 2004
and 2005). Growth is positively affected by the
stock of infrastructure assets and income
inequality decline with higher infrastructure
quantity and quality. This suggests that
infrastructure development should rank at the
top of the poverty reduction agenda.
Infrastructure plays a crucial role for the
alleviation of poverty, rising living standards,
providing environmental sustainability, these
service creates effective demand in the
economy (Calderon and Serven, 2004a and
2004b, World Bank, 1994, Zou et al., 2008 and
Seetanah et al., 2008).
In the same-way deficiency in
infrastructure adversely effects on economic
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growth and welfare of the society, which
applicable to in the case of Indian states
preceding examination clearly describes
infrastructure development is also one of the
main important factor raising regional
imbalance within the state as well as across
the states within the country (Ghosh and De,
1998, Datt and Ravallion, 1998a, Kurian, 2000,
Nagaraj et al., 2000, Ahluwalia, 2000, Mitra et
al., 2002, Rajarshi, 2003, Ghosh and De, 2004
and 2005). An adequate supply of
infrastructure facilities supporting to the high
growth rates in agriculture and non-agriculture
along with supporting service sector in the
case of Higher Infrastructure development
states (HIDs), lack of basic infrastructure
provision leads to low performance of Lower
Infrastructure Development States (LIDs) in
the country. Therefore infrastructure plays a
crucial role in the economy for providing
higher growth rates along with quality of life
of the people, whose state having the better
infrastructure facilities that state can
performed higher incomes comparatively
lower infrastructure facilities state. So that
disparities in socio-economic infrastructure
facilities is the only single largest factor raising
income and non-income inequalities across
the states since past half quarter century in
India. The correlation coefficient presented
in Table 9 clearly reflect and supporting to the
above debate, higher per-capita income
(PCNSDP) of the state associate with higher
infrastructure development. Punjab is the only
single largest infrastructure state, since last
four to five decades so that Punjab occupied
first position in terms of infrastructure
development and per capita income across the
state, Group of eight Lower Infrastructure
Development States (LIDs) of Bihar, MP,
Orissa, UP and Rajasthan, Assam states reach
to the bottom of the diagram, which is
outcomes of insufficiency as a cause of underdevelopment of the state (except AP and
Karnataka), almost all HIDs reach to the top
position in IDI and PCNSDP of the state except
Kerala, so that an adequate infrastructure

facilities positively correlated and
accommodated higher growth rates
comparatively lowered one, lack of
infrastructure facilities adversely effects on
growth of the state, under-development or
economically backwards states in the country,
facing very severe deficiency in socio
economic infrastructure facilities, however
higher growth rate of PCNSDP of the state
can be associated higher infrastructure
facilities within the state.
This is absolutely proved in the case of
LIDs (except AP and Karnataka) as well as
HIDs in India. Therefore infrastructure is the
only single largest factor raising regional
imbalances across the state since last four
decades. But recent data provides very
moderate results, there is no any significant
change in the case of LIDs of Bihar, UP,
Assam, MP, Rajasthan in terms of
infrastructure and growth of the economy in
the past 10 years period. But HIDs position
has changed, Kerala is the only largest
infrastructure of the state, Punjab dropped his
position from Top one to Top-two position in
infrastructure development across the states,
HIDs of Maharashtra, Haryana, Gujarat, Tamil
Nadu achieved higher growth with low level
of infrastructure comparatively Kerala and
Punjab. So that, the level of production along
with efficient use of resource in the production
activities was higher in the case of HIDs
(except Punjab and Kerala). Following Table 9
also supports very strongly, the availability
Ta bl e 9 : R a nk c o rre la ti o n be twe e n
infras tructure inde x, pove rty ratio and
PCNSDP of states
Parameters
Between Infra Index
and PCI
Between Infra Index
and Poverty Ratio
Between PCI and
Poverty Ratio

1999-00 2007-08a 2008-09b 2011-11c
0.7895 0.8623 0.8506 0.618
0.6386

0.8727

0.8208

0.834

0.8193

0.739

0.7481

0.709*

Source: 1.Govt. of India. Planning Commission (2008-09)
2. Author's estimates
PCI= Per Capita Income,

a Poverty Ratio (2009-10) and PCI of States

(2007-08).b PCI (2008-09), c PCNSDP(2011-12), and Poverty Ratio
(2009-10) , * IDI (2011-12) and HDI(2007-08)
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of quantity and quality infrastructural facilities
positively simultaneous with the PCNSDP of
the state and supporting to the reduction of
poverty in within the state in respective three
parameters, higher Infrastructure development
leads to higher growth rates with low level of
poverty ratio. Therefore higher infrastructure
state become a higher developed states, lower
infrastructure become low or under-developed
states along-with mass poverty and other
severe distress associated the lack of basic
social and economic infrastructure.
So that regional imbalances in income
inequalities rises very sharply across the
states. The dispersion of PCNSDP across the
above stated 15 major states case since 197172 to 2010-11. The overall co-efficient of
variation rises since past 40 years percentage
of co-efficient of variation in PCNSDP of the
states rises very drastically in the country.
In the year 1971-72, CV 21 percent and it
reach 28 percent in 1979-80, 31 percent in 198081 and it reach to 37 percent in 1989-90. Percent
CV in 1990 starts with 36 percent and its end
with 46 percent in 1999-2000, after that early
2000s CV almost 10 percent decrease from 46
in 1999-2000 to 35 percent in 2001-02, almost
low percent of CV is happened up to 2004-05
(38 percent), again income disparitiesincreases with UPA Government time (200405) 38 percent and it reach again 42 percent (in
2010-11) as like in the 1990s. So that in the four
decades history(1971-72 to 2010-11) disparities
in income of the state in India, in 1970s decade
is the only lowest disparities has taken place
relatively subsequent decades of 1980s, 1990s
and end of 2000s. especially after economic
reforms, the percentage of co-efficient of
variation in PCNSDP of the state’s increases
very rigorously in 1993-94 to 1999-2000, the
annual average growth of within six years
nearly 45 percent, it is nearly 20 percent higher
than in 1970s and 15 percent in 1980s and again
disparities increases from 38 to 42 percent
(2005-06 to 2010-11) it is 7 percent higher in
2001-02 to 2004-05, finally disparity in income
increases very sharply along with higher

growth rates, especially between the years
1993-94 to 1999-2000 (in1990s) and 2004-05 to
2010-11 (2000s), between the congress
Government period has introduced major
economic policy reforms (in 1990s), social,
regional or rural reforms in 2000s. Therefore
growth not equality distributed between the
people with in the state across the states in
India, so that socio-economic inequalities
increases very sharply between the regions,
social-groups, rural-urban, gender-inequalities
increases. The dispersion increases with in the
infrastructure sector across the states and it
was supporting to raising income inequalities
since past 40 years, in the 1970s early decade
the co-efficient variation in IDI reach to 38
percent and co-efficient variation in per capita
income of the states reach to nearly 25 percent,
then in the next decade of 1980s the variation
decrease from 38 percent to 30 in the end of
the 1980s decade, but CV in PCI of the states
raises from 25 to 35 percent in this 1980s decade
there is significant succeeds happened in the
poor performing states, the variation in
infrastructure minimised both the groups of
LIDs and HIDs, however, income inequalities
not declined between these two group of
states, Higher infrastructure development
states achieved remarkable growth rates in
1980s, but low performing or LIDs conditional
converging in incomes as well as infrastructure.
Notably in the 1990s inequalities raises very
sharply comparatively last two decades of
1980s and 1970s owing to increasing
infrastructure disparities in the country. The
co-efficient of variation in IDI reach to 40
percent in the early 1990s and correspondingly
income inequalities across the states reach to
45 percent because of variance increases
between LIDs and HIDs groups. While, LIDs
facing many difficulties followed by next
decade, further in 2000s decade variance in
IDI increases
with reduced trend
comparatively early 1990s and 1970s, just its
reach to 32 percent in 1999-2000, 34 percent in
2008-09 and 40 percent in 2011-12 (Table 10).
Similarly income inequalities decreases from
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Table 10: Co-efficient of variation in IDI
and PCNSDP of the states
Year
1972-73
1974-75
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91
1991-92
1994-95
1996-97
1999-00
2008-09
2011-12

Coefficient of variation (%)
IDI
PCNSDP
37.34
22.84
35.36
24.90
33.67
27.71
32.04
27.71
32.26
28.35
32.76
31.09
32.78
31.45
32.09
32.44
31.78
30.66
30.51
32.28
30.81
34.64
31.80
34.72
30.78
35.05
30.97
34.43
30.92
37.04
30.37
35.99
30.37
36.37
35.00
38.65
37.26
45.82
36.00
45.39
31.72
35.14
34.06
41.88
40.2
42.45

Source: Table 3, 5, 7, and 8 and Government of India, MoSPI,
CSO (PCNSDP Data)

45 percent in 1990s to 35.14 in early 2000s, later
it reach to 40- 42 percent in late 2000s decade
(2010-11).
To summarise the above discussion,
increasing disparity in infrastructure one of
the significant factor rising income inequality
across the state since 1970-71 to 2011-12. In
1970s decade and 1990s disparity increases
comparatively 1980s and 2000s decade
because of minimising variance in
infrastructure between HIDs and LIDs
segments. Likewise disparity in PCNSDP of
the state was lower in 1970s comparatively
almost all the decades since 1980s to 2000s
but it reach to more than 45 percent in 1996-97.
Therefore there is a very closest relationship
between infrastructure and income of the state
since last four decades, if the variance or gap
in
infrastructure
increases
and
correspondingly income and non-income
indicators variance increases across the states

in India. The momentum in infrastructure and
PCI of the state closely associated, one fallow
another almost all the years, therefore
infrastructure development is the one of
significant factor rising inequalities between
1970-71 to 2011-12.
Interlinkages between Infrastructure
Development and Inclusive Growth Trajectory
Therefore for promoting sustained
economic growth and thereby contributes to
reduction of disparities in income and controls
regional imbalances between regions within
the district and between districts within the
state and enhanced to the economic
opportunities to its people and communities
of the particular region of the society by the
ensuring basic socio-economic infrastructural
facilities. Moreover directly or indirectly many
people especially SCs, STs, Muslims and other
disadvantage groups lacking these services
in rural, remote and undeveloped areas in the
country. Far too many people still lack access
to basic services such as health, education,
clean drinking water and sanitation facilities
without which they cannot be empowered to
claim their share in the benefits of growth.
These problems are more severe in some states
than in others and in general they are
especially severe in rural areas (Planning
Commission 2008). Weak and inadequate
infrastructure leaves the country backward and
allows its people to stagnate in poverty and
lower standards of living. Therefore
investments in Socio-economic infrastructure
development plays a crucial role to bring the
higher growth rates with equitable distribution,
growth with social empowerment, spread and
reach to the fruits of innovative reforms to the
hinterland and undeveloped areas. Promoting
equality among the social groups and social
empowerment (greater access of the poor to
education and health services, water and
sanitation, road network and electricity is
needed) for the eradication of income and
human poverty within the state as well as states
in India. Infrastructure development
supporting to the speeds up the nation’s
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production and distribution of economic
output to its citizens and major sections of the
society hitherto neglected. Reduction of
various hurdles to the attainment and
encouragement of equal distribution of growth
and other basic services, it helps to spread the
benefits of growth which makes the
development process more inclusive. So-that
providing or ensuring basic facilities to the
different sections and disadvantage groups
of the people in the society one of the basic
objectives in the Indian plans. Therefore
Govt.of India has modified his growth strategy
and adopted Inclusive Growth pattern since
11th Five Year Plan (2007-2012) to further
continue in 12th Five Year Plan (2012-2017).
Without sufficient investments in various
infrastructure sub-sectors the objective of
Inclusiveness not to accomplished in growth
and distribution activities, which in turn into
raising inequalities between the social groups
as well as regions in the country. In fact, one
of the major challenges being faced by the
Indian economy is to enhance infrastructure
investment and to improve the delivery system
and quality of services. Analytical resultsof
this paper had already been cleary depicted
that provision of basic infrastructure is the key
factor in increasing development, reduction of
regional imbalances, in turn leading to the
inclusive growth of the country.
SUMMARYAND CONCLUSIONS
An inadequate infrastructure services
supporting to the floating regional imbalances
across states in the country, especially 1970
decade and 1990 decade and after 2005-06 to
2010-11 per-capita income disparities rises very
sharply. Between these time periods
infrastructure disparities increases across the
states, if infrastructure variance decreases,
income disparities also decreases like in 1980s
and early 2000s decades in the country.
Therefore, infrastructure disparities are one of
the single largest factor supporting to the
raising income disparities across states in the
country. More specifically inequalities in per
capita income, growth in GSDP, agriculture,

non-agriculture, flow of investment, poverty
ratio, quality of the life indicators of enrollment
ratio, literacy rate, life expectancy, quality of
Housing, safe-drinking water, sanitation
facilities, Infant Mortality rates etc. Higher
infrastructure development especially in
Kerala, Punjab, Andhra Pradesh, Tamil Nadu,
Gujarat, Haryana and Maharashtra states more
advanced in economic growth and human
development comparatively under-developed
infrastructure states. Poor infrastructure
development supporting to the bigger levels
poverty ratio with various hurdles to obtaining
basic facilities in rural and hinterland areas,
underdevelopment of manufacturing and
supporting service sectors, the deprivation of
productivity and quality of the people for
example Bihar, UP, MP, Assam, Rajasthan, and
Orissa. Another group of states especially
Karnataka and West Bengal advances in
infrastructure development comparatively
lower infrastructure development states, and
reach to the group of higher infrastructure
development states in terms of per capita
income of the state, and other social and
economic indicators of development as well.
An important constraint on the growth of
backward regions in the country is the poor
state of infrastructure, especially road
connectivity, schools and health facilities and
availability of electricity, all of which combine
to hold back all Indians both as individuals
and in the collective are unable to reach their
full potential.
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Appendix-I
Eigen values and variance explained (IDI; 2011-12): PCA
Component
1
2
3
4
5
6
7
8
9
10
11
12
14

Eigen value
10.0
5.6
4.7
1.8
1.6
1.2
1.0
.69
.65
.49
.40
.20
.10

Proportion (%of variance)
0.34
0.19
0.16
0.06
0.05
0.04
0.03
0.02
0.02
0.01
0.01
0.007
0.003

Cumulative variance (R2)
0.34
0.54
0.70
0.76
0.82
0.86
0.90
0.92
0.95
0.96
0.98
0.99
1.00

PCA: Principal Component Analysis

Appendix-II
Percent of variance explained
(IDI, 2011-12): PCA
Economic infrastructure (Explained. Variance)
Social infrastructure (Explained. Variance)
Composite infrastructure (both Economic and Social) development (Explained. Variance)
Economic infrastructure-proportion of total variance (%)
Social Infrastructure-proportion of total variance (%)
Composite infrastructure-proportion of total variance (%)
PCA: Principal Component Analysis
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2.13
1.68
3.81
0.56
0.44
0.39

Appendix-III
Weight of infrastructure variables (IDI-2011-12): PCA
Economic and social infrastructure indicators

Weights Ranks

Percent of gross irrigated area to total cropped area ('000' ha), 2010-11
0.014
Cropping intensity (percent), 2010-11
0.021
Road density per 1000 sq km, 2012
0.080
Road density per 1000 population (2012)
0.015
Percent of surfaced roads length, 2012
0.221
Registered motor vehicles per 1000 population, 2012
0.274
Registered motor vehicles per sq km (all type), 2012
0.256
Rail density per 1000 sq.km (2012)
0.079
Rail density per 1000 population, 2012
0.066
Per capita consumption of electricity (utility and non-utility in kwh) , 2011-12
0.191
Percent of number of villages electrified, 2011-12
0.217
percentage of credit-deposit ratio, March 2012
0.178
No. of post offices per '000 sq km, 2012
0.094
No. of post offices per '000 population, 2012
0.134
Telephone per100 population, 2012
0.290
Gross enrolment ratio(GER) (Age 6-13 years for 2011-12)
0.065
No. of schools(primary, upper, secondary and senior secondary) per '000' sq km, 2011-12
-0.226
No. of schools per '000 population, 2011-12
-0.149
No. of teachers per '000 population, 2011-12
0.065
Life expectancy at birth, 2006-10
0.258
Literacy rate, 7+ years (%), 2011
0.242
No. of Govt,hospitals per '000 sq km, 2012
0.123
No. of beds per '000' population, 2012
0.223
No. of allopathic doctors per '000 population, 2012
0.181
No. of General Nursing Midwives/ Auxiliary Nursing Midwives/ Health Visitors and Health Supervisors 0.232
per '000 population, 2012
Percent of households having electricity, 2011
0.288
Percent of households living in Pucca house, 2011
0.245
Percent f households having toilet facilities, 2011
0.232
Percent of households access to safe drinking water, 2011
-0.091
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23
21
17
22
10
3
5
18
19
11
9
13
16
14
1
20
26
25
20
4
7
15
9
12
8
2
6
8
24
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ECONOMIC VIABILITY OF AGRO MACHINERY
SERVICE CENTERS ESTABLISHED BY THE PRIMARY
AGRICULTURAL CO-OPERATIVE SOCIETIES IN
PUNJAB
Dharvinder Singh, Jasdev Singh and Sanjay Kumar*
ABSTRACT
Mechanization has contributed significantly in the development of
agricultural economy of Punjab. However, it also resulted into significant
increase in fixed costs endangering the economic viability of farming,
especially in the case of small and marginal farmers. In order to provide
farm machines on custom hire basis to the farmers, the Punjab Government
has encouraged the Primary Agricultural Cooperative Societies (PACSs)
to establish the Agro Machinery Services Centres (AMSCs). However,
economic viability of AMSCs is very important to ensure the sustainability
of their services in the long run. The results revealed that on average the net
returns of the selected AMSCs were although positive but insignificant. For
the benefit of farm economy as well as for viability of these centers there is
need to increase the volume of business of AMSCs through proper choice of
machines as well as by encouraging the farmers to avail the services from
these centers. The present investigation highlighted number of problems in
running of AMSCs which need to be addressed for their sustainability in
the long-run.
Keywords: AMSCs, custom hire, economic viability, PACSs
JEL Classification: O13, O17, O43

INTRODUCTION
Mechanization enabled the farming tasks
to be completed at a pace and speed on a scale
previously impossible and thus resulted in
increased production through higher input use
efficiency by ensuring timeliness and
uniformity in performing the critical farm
operations (Verma, 2005). Farm mechanization
also addressed the issues of scarcity of farm
labour during peak agricultural seasons like
*

Project Coordinator and Agricultural Economists,
Department of Economics and Sociology, Punjab
Agricultural University, Ludhiana-141004
Email: hayer13@gmail.com

sowing and harvesting. With development of
irrigational infrastructure along with large scale
mechanization of agriculture in Punjab, the
cropping intensity reached 190 per cent
compared to 135 per cent at national level.
Consequently, in last four decades the total
food grain production increased by more than
three and half times and the state comprising
only 1.54 per cent of total geographical area of
the country now contributes 19 per cent of
wheat, 11 per cent of rice and 5 per cent of
cotton in the country (Anonymous, 2012).
However, the fast track growth of
agricultural production in the state has led to
many production related problems. Agriculture
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in Punjab state has reached a stage where
further additions to production are beset with
increasing cost, making it a high cost sector.
Besides slowdown in agricultural growth,
escalation in costs of production and falling
profitability is being blamed on the over
capitalization of Punjab agriculture, particularly
on the front of farm mechanization. The
significant increase in fixed costs endangered
the economic viability of farming, especially
in the case of small and marginal farmers. Small
and marginal farmers constituting 34 per cent
of the holdings in the state cannot afford
expensive agricultural machines. While there
was a decline in the variable costs of
production of rice and wheat in the state during
1980s and 1990s, the fixed costs showed a
gradual increase during this period (Sidhu et
al., 2005).
Another study by Tiwana et al. (2007)
revealed that the state had double the number
of tractors it required and this was leading to
over capitalization in farm mechanization and
its under-utilization due to decrease in farm
size. To become viable, a tractor needs to run
for 1,000 hours per annum. However, in Punjab
the average use of tractor was just 250 hours
per annum. Experts are of the opinion that
tractor has over the years become a symbol of
prestige and honor and the farmers ironically
have even been selling land to buy the
machines. The overall affect led to the increase
in the cost of production and lower profits for
the farmers.
According to Singh et al. (2007) the high
level of over capitalization of agriculture in
Punjab was evident from owning of a tractor
by more than 30 per cent of the small farmers
operating less than two hectares. Due to high
initial cost and low use of farm machinery
especially the tractors and associated
machines, the tractorization of small and
marginal farmers is found to be against
economies of scale, thereby making individual
ownership of agricultural machinery unviable.
Custom hire of the needed machinery and
implements is an alternative to overcome the

constraint of single farm ownership of costly
farm machinery and at the same time to get the
advantages of mechanization. It has several
benefits, over other methods of acquiring
machine services such as the reduced
responsibility of owning and operating the
machine, no long term capital commitment,
easier planning of a farm budget and providing
the farmers with the leverage of time for
accomplishing other tasks (Beaton et al., 2003).
Custom hire is particularly beneficial in wake
of specialized machines, which are expensive
to purchase and it also saves the liquidation
of machine just in the case the cultural practice
is changed. The services for custom hire can
be obtained from the large farmers, other
private and cooperative agencies. Some steps
have already been taken in this field and
various schemes in this regard are being
sponsored by the state and central
governments.
In Punjab, besides providing loans to the
skilled educated youths to set up the private
Agro Service Centres for providing custom
hiring services, it has been taken on large scale
by the state government to equip the Primary
Agricultural Cooperative Societies (PACSs) of
state with the commonly used machines and
implements for this purpose. During 2011-12,
out of 3498 PACSs in state, 1206 had
established Agro Machinery Services Centres
(AMSCs). These Agro Machinery Service
Centers are possessing 1286 tractors, 1206 laser
levellers and about 12636 implements. The
services of these machines and implements are
being provided to the farmers on custom-hire
basis. However, for the benefit of the farming
community, economic viability of AMSCs is
very important to ensure the sustainability of
their services in the long run (Chahal et al.,
2014). The success of these services would
help in reducing debt burden of the farmers by
bringing down costs of operation and
improving the economic viability of the farmers
(Sidhu and Vatta, 2012). Keeping above in view
the present study was taken with objectives:
(i) to assess the economic viability of
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AMSCs and
(ii) to analyze the problems faced by the
PACSs pertaining to AMSCs.
DATA AND METHODOLOGY
The investigation is based on the
secondary as well as the primary data. The
secondary data regarding the mechanization
status of the societies was collected from the
office of the Registrar Cooperative Societies,
Chandigarh and from the Deputy Registrar’s
office in the respective districts. The districtwise number of PACSs providing the custom
hiring services of farm machinery is presented
in Appendix-I. The proportion of PACSs
providing the custom hiring services of farm
machinery w.r.t. the total number of PACSs in
each district was worked out and two districts
viz. Ludhiana and Moga districts having
relatively higher percentage of the PACSs
providing the custom hiring out services of
the farm machinery were taken as sample
districts for detailed enquiry. In selected
districts more than 85 per cent of the total
PACSs were found to be catering the farm
machinery need of farmers as compared to 65
per cent at the state level. Farm machinery

Table 1: The status of farm machines and
implements at PACSs in Punjab
(Number)
Particulars
Ludhiana Moga
Area (000' hectares)
368
168
Net sown area (000' ha)
306
150
PACSs
364
163
PACSs per 000'ha NSA
1.19
0.82
PACSs with machinery
360
142
PACSs with machinery (%) 98.9 87.12
Status of farm machines and implements
Tractors
95
148
Laser levellers
95
122
Combines
1
1
Trolleys
32
27
Cultivators
82
52
Disc harrow
87
85
Others*
2485
400
Total
2877
840

Punjab
5036.2
4171
3498
0.84
2285
65.32
1286
1206
6
234
604
868
10924
15128

* Includes sowing machines, reapers, power sprayers, etc. Source:
Reports on Agricultural Cooperative Societies, Joint Registrar,
Jalandhar, Ferozepur and Patiala Division
NSA: Net sown area

status of the PACSs in the sample districts as
well as in Punjab state is provided in Table 1.
Selection of the Primary Agricultural
Cooperative Societies
After consulting the office of the Assistant
Registrar Cooperatives, a sample of 20 PACSs
with AMSCs; 10 each from the selected districts
were taken to work out the economic viability
of the investments made on the farm machinery
and the implements. The final list of selected
PACSs from each of the sampled district is
given in Table 2.
Table 2: List of the selected PACSs
District Primary Agricultural Cooperative Societies
(PACSs ) with Agro M achine ry Se rvice
Centres (AMSCs)
Ludhiana Boparai Kalan, Ayali Kalan, Lalton Kalan,
Rakba, Rasoolpur, Noorpur Bet, Hambran,
Talwandi Kalan, Pamaal and Chak Kalan
Moga
Daroli, Safuwaal, Ghal Kalan, Dhaleke, Buttar,
Madhoke, Takhan Wadh, Dhudike, Kaonke
Kalan and Daudhar

The primary data was collected by
interviewing the secretaries of the selected
PACS using a well prepared schedule. The
information on AMSCs pertaining to the year
2009-10 was collected covering the fixed costs,
variable costs and returns. The annual fixed
costs covered depreciation, interest on the
investment, and the insurance. Information on
type of machines, purchase price, year of
purchase, present market value and the junk
value of each of the farm machine as well as of
the machine and implement shed was collected
to work out the fixed costs. Depreciation was
worked out through straight line method at
the rate of 10 per cent per annum. As the entire
sample PACSs used their own funds for the
purchase of the machines and implements, the
average interest rate (7.75 per cent) given by
banks on fixed deposits during the year 200910 was used to account for the capital cost. A
majority of tractors owned by the societies
were adequately insured at varying prices
depending on the choice of the insurance
company, insurance cost was also accounted
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for the fixed costs. The variable costs changed
proportionally with the operational use and
hence covered the expenditure on fuel, spare
parts, repair and service charges, lubricants
and wages of casual labour/staff. The gross
returns earned by the custom hire out of the
tractors and other machinery were worked out
by multiplying the annual use of machines and
implements under the custom hiring for various
operations by the per unit charge (area or time,
which ever applicable) for the respective
operation. Net returns were obtained by
subtracting the annual expenditure from the
gross returns.
RESULTS AND DISCUSSION
The State Government’s initiative to
encourage PACSs in establishment of AMSCs
is a major step to spread the benefits of
mechanization among all the strata of farmers
especially the smaller ones without any long
term capital commitment. However, in order to
sustain the operations of AMSCs established
by PACSs, it becomes increasingly important
to secure their economic viability in the longer
run. Keeping this in view, the economic viability
of the sample AMSCs was worked out by
accounting for their annualized expenditure,
machine use and income during the year 200910 and discussed as under:
Investment on AMSCs
The average farm machinery investments
of sampled AMSCs in Ludhiana and Moga
district were found to be `18.34 lakh and
``16.73 lakh, respectively (Table 3). In both
the districts, nearly half of the total
Table 3: Average investments made by the
sample PACSs on farm machinery
(`AMSC-1)
Average investment Share of total (%)
Farm
machinery Ludhiana Moga Ludhiana Moga
Tractor
Laser leveller
Rotavator
Disc harrow
Seed drill
Others
Total

912300 882695
264400 398450
120861 102260
57524
86589
29879
25799
450617 177581
1835579 1673373

49.70
14.40
6.57
3.14
1.63
24.55
100.00

52.75
23.81
6.11
5.17
1.54
10.61
100.00

investments were made on the purchase of
tractors. Laser levellers, a land levelling tool
which during recent years became quite
popular in the state accounted for 14.40 and
23.81 per cent in the total investments made
by the sampled AMSCs in the respective
districts. Besides, rotavators and disc harrows
were the other major implements on which the
significant investments were made by the
PACSs.
Annual Use of Machinery
The annual custom hiring out of farm
machinery and implements (in hours per
AMSC) by the sampled AMSCs in Ludhiana
and Moga district is presented in Table 4. The
accounts maintained by the AMSCs were
categorized into a tractor account and an
implement account. While the tractor was
custom hired out only along with some
implement/machine, the implements were also
hired out on individual basis to be operated
by farmer’s own tractor. On an average, annual

Table 4: Average annual custom hire out of
farm machinery and implements, 2009-10
(Hours AMSC-1)
Average hire out
Share of total (%)
Farm
machinery Ludhiana Moga Ludhiana Moga
Tractor account
Tractor +
219
Laser leveller
Tractor +
201
Seed drill
Tractor +
216
Disc Harrow
Tractor +
251
Rotavator
Tractor +
99
Planker
Tractor +
123
Cultivator
Total
1107
Implement account
Disc harrow
540
Seed drill
292
Rotavator
119
Cultivator
270
Planker
230
Others
558
Total
2009
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134

19.78

15.28

91

18.16

10.38

203

19.51

23.15

109

22.67

12.43

168

8.77

19.16

172

11.11

19.61

877

100.00

100.00

398
132
203
405
363
97
1597

26.88
14.53
5.92
13.45
11.45
27.78
100.00

24.92
8.27
12.71
25.30
22.71
6.07
100.00

hire out of tractor per AMSC in Ludhiana
district was observed to be at 1107 hours, the
same in Moga district was relatively lower at
877 hours. In Ludhiana district, tractor along
with rotavator accounted for the maximum use
(251 hours) followed by that with the laser
leveller (219 hours) and disc harrow (216
hours). However, in Moga district the tractor
along with disc harrow had the maximum annual
use (203 hours) followed by that with the
cultivator (172 hours) and planker (172 hours).
Under implement account, the annual use
of implements was also found to be higher on
the sampled AMSCs in Ludhiana district at
2009 hours as compared to 1597 hours in Moga
district. Disc harrow was a widely hired in (540
hours) implement by the farmers in the
Ludhiana district, followed by seed drill (292
hours). In Moga district, cultivator had the
highest average annual hire out of 405 hours,
followed by disc harrow (398 hours) and
planker (363 hours).
The hire out charges for the farm machinery
and implements in the selected AMSCs in
Ludhiana and Moga district were quite
reasonable. As presented in Appendix II, the
hire out charge of tractor along with different
implements ranged from `468 to `674 per hour
in Ludhiana district, whereas in Moga district
it ranged from `505 to `706 per hour.
Rotavator, a specialized and costly implement
mainly used for field preparation, commanded
highest charges when hired out with or without
tractor. Average hiring out charges for this
implement without tractor in Ludhiana and
Moga district was `267 and `357 per hour,
respectively. The average hire out charge in
Ludhiana district for seed drill, disc harrow,
cultivator and planker were `57, `40, `37 and
`32 per hour respectively. The corresponding
charges in Moga district were `54, `37, `38
and `32 per hour, respectively.
Annual Expenditure
The perusal of Table 5 revealed that an
average annual expenditure per AMSC was
relatively more in Ludhiana district (`6.67 lakh)
as compared to that of the Moga district (`6.03

Table 5: Average annual expenditure of
AMSCs, 2009-10
(`AMSC-1)
Particulars

Oil (Diesel +
Mobil)
Tractor repair
(Service +
Spare)
Implement
repair
Labor
Insurance
Depreciation
Interest
Total

Average
investment
Ludhiana Moga
274217 283952

Share (%)
Ludhiana Moga
41.11
47.12

27456

24209

4.12

4.02

66611

39176

9.99

6.50

56360
11070
118824
117462
666999

44446
10593
98415
101695
602575

8.45
1.66
17.81
17.61
100.00

7.38
1.84
16.26
16.88
100.00

lakh). Expenditure on oil (diesel and mobile oil)
accounted for 41.11 and 47.12 per cent of the
total per annum expenditure in Ludhiana and
Moga districts, respectively. Besides, interest
and depreciation costs which accounted for
about 34 per cent of the annualized expenditure
in both districts, the other major expenditures
were on the machinery repairs/service (11-14
per cent) and hired/casual labour (7-8 per cent).
Insurance constituted the least proportion
(less than 2 per cent) of the annualized
expenditure on AMSC.
Income of AMSC
During study year, the gross returns
recorded per AMSC were 6.77 and 6.05 lakh in
Ludhiana and Moga districts respectively
(Table 6). The pattern of gross returns revealed
that major part of annual income of the AMSCs
was contributed by the tractor account. Nearly
83.62 per cent of income of the sample AMSCs
in Ludhiana district was from the tractor
account, with the rest (16.38 per cent) coming
from the implement account. Similarly, in the
case of Moga district 79.68 per cent of total
income was generated by the tractor account
and the remaining 20.32 per cent by the
implement account.
Within tractor account, bulk of earnings in
Ludhiana district were generated by the tractor
hire out along with rotavator (25.95 per cent)

747

Table 6: Average gross income generated
by AMSCs, 2009-10
(` AMSC-1)
Share (%)
Gross income
Particulars

Ludhiana
Tractor account
Tractor +
113150
Laser leveller
Tractor +
95025
Seed drill
Tractor +
110930
Disc Harrow
Tractor +
173775
Rotavator
Tractor +
36150
Planker
Tractor +
37400
Cultivator
Total (A)
566430
Implement account
Disc harrow
19980
Seed drill
12910
Rotavator
11300
Cultivator
11120
Planker
9750
Others
45870
Total (B)
110930
Total (A + B) 677360

Moga

Ludhiana Moga

73400

16.07

12.14

41050

14.03

6.79

106350

16.38

17.58

81785

25.65

13.52

88950

5.34

14.71

90400

5.52

14.95

481935

83.62

79.68

15900
6580
16200
16200
14500
53501
122881
604816

2.95
2.63
1.91
1.09
1.67
2.68
1.64
2.68
1.44
2.40
6.77
8.85
16.38 20.32
100.00 100.00

followed by that with disc harrow (16.38 per
cent) and laser leveler (`16.07 per cent). In
Moga district, within tractor account, the
highest income of AMSCs came from hire out
of tractor along with disc harrow (17.58 per
cent) followed by that with cultivator (14.95
per cent), planker (14.71 per cent), rotavator
(13.52 per cent) and laser laveler (12.14 per
cent).
Overall, relatively higher annual hire out
of machinery in Ludhiana district resulted into
about 12 per cent higher annual earnings per
Table 7: Annual ave rage returns of the
sample AMSCs, 2009-10
(`AMSC-1)
Particulars
Total income (A)
Total expenditure (B)
Net returns (A-B)
Net returns as percent of annual
expenditure

Ludhiana Moga
677360 604816
666999 602575
10331
2241
1.55

0.37

AMSC as compared to that in the Moga
district. However, in both of the sample
districts the net returns per AMSC were found
to be positive. As percent of the annualized
expenditure, the AMSC in Ludhiana district
gave a better net return to the tune of 1.55 per
cent as compared to only 0.37 per cent in Moga
district (Table 7).
Problems Faced by the PACS in
Establishment/Working of AMSC
In the establishment and proper running
of AMSCs, the majority of PACSs were highly
concerned with the tractor driver/operator and
support staff related problems (Table 8). About
95 per cent of PACSs faced this problem and
reported that a good driver/operator was hard
to find and retain. Similarly, in majority of the
PACS (80 per cent), the existing staff was being
increasingly burdened due to the shortage of
man power.
Also, 85 per cent of the PACSs reported
loose handling of the implements by the
farmers, where in the associated repair costs
became increasingly high with successive use.

Table 8: Problems faced by the PACSs in
establishment of AMSCs
Problems faced by the PACS

No. of the Percent
PACSs ACSs
Inadequate technical knowledge
8
40
Problem in handling/maintenance of
10
50
farm machinery/implements
No independence in choosing the
6
30
required brand
No independence in choosing the
6
30
required machine
Lack of awareness among farmers
4
20
Irregular payments
4
20
Political interference
5
25
Lack of timely machine repair
2
10
service/services
Loose handling of implements by
17
85
farmers
Delay in returning the
2
10
implements/machine
Lack of implement shed
3
15
Problems associated with
19
95
driver/operator
Increased burden on staff
16
80
Note: Percent may be more than 100 due to multiple responses
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Almost 50 per cent of the PACSs had reported
problems in handling or maintenance and the
timely repair of the farm machinery, while 40
per cent lacked the technical knowledge about
machinery/implements. Further, 30 per cent of
PACSs reported lack of independence in
making investment on the required machinery
as well as with respect to the choice of machine
brand/company. With instances of political
interference reported by 25 per cent PACSs,
lack of awareness among farmers and irregular
payments (20 per cent), lack of implement shed
(15 per cent), problems in timely repairs and
delay by farmers in returning the implement/
machine (10 per cent each) were the other
problems faced in running the AMSCs.
CONCLUSIONS
The average net returns of the AMSCs
established by the PACSs were found to be
positive. The net returns of AMSCs were
determined by the volume of business or the
extent of the hire out of machines and
implements. Thus, efforts should be made to
increase the volume of business of AMSCs
through proper choice of machines as well as
by encouraging the farmers to avail the
services from these centers. Further, during
off-season, different departments should be
encouraged to give preference to AMSCs over
other private agencies while allocating the
public works. Along with the increase in the
volume of the business, there is urgent need
to address the problems being faced by PACSs
in establishing and proper running of the
AMSCs. These efforts will help in ensuring
the economically viability of these centers; a
necessary condition for the long run
sustainability of their services to benefit the
farming community. As the custom hiring
services of farm machinery and implements
play important role in reducing the fixed costs
of farming and thus increasing profitability

especially on smaller farms, these need to be
further strengthened and extended throughout
the state.
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Appendix I
District-wise number of primary agricultural cooperative societies in Punjab, 2011-12
District
Amritsar
Gurdaspur
Hoshiarpur
Jalandhar
Kapurthala
SBS Nagar
Ferozepur
Moga
Muktsar
Faridkot
Bathinda
Mansa
Patiala
Sangrur
Ropar
Ludhiana
Fatehgarh Sahib
Punjab

Number of
PACS
381
215
286
245
100
142
259
163
141
78
186
107
266
281
171
364
113
3498

Number of PACS with Machines
and implements
134
38
101
150
72
120
198
142
101
66
178
82
88
271
83
360
101
2285

Percentage of PACS with machines and
implements
35.17
17.67
35.31
61.22
72.00
84.51
76.45
87.12
71.63
84.62
95.70
76.64
33.08
96.44
48.54
98.90
89.38
65.32

PACS: Primary Agricultural Cooperative Societies

Appendix II
Average custom hire out charges of farm machinery and implements
(`hour-1)
Particulars
Tractor account
Tractor + Laser leveller
Tractor + Seed drill
Tractor + Disc Harrow
Tractor + Rotavator
Tractor + Cultivator
Tractor + Planker
Implement account
Disc harrow
Seed drill
Rotavator
Cultivator
Planker

Ludhiana

Moga

550
550
569
674
506
468

530
562
588
706
548
505

40
57
267
37
32

37
54
357
38
32
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FINANCIAL VIABILITY AND PROBLEMS OF
MANUFACTURERS DEALING IN WASTE BASED
BUSINESS
Sukhmani and Sandeep Kapur*
ABSTRACT
Waste is usually perceived as the problem for many reasons. Waste based
business is one answer to address the problem of waste. This paper gives a
financial insight into the manufacturers already dealing in waste based
business as well as the various problems faced by such manufacturers across
three states. Return on investment was calculated for 150 units using
agricultural, tyre, plastic and paper waste. The highest return on investment
was found to be in Himachal Pradesh closely followed by Punjab and
Haryana. Recycling business model was extensively used in Himachal
Pradesh whereas value from waste model was used in Punjab. The main
problems faced by manufacturers dealing in waste based business were
requirement of huge financial resources, low utilization of plant capacity
and limited access to distribution channels.
Keywords: Financial viabilty, returns on investment, waste based busines
JEL Classification: F12, L21, L25, O14

INTRODUCTION
Waste can be defined as any product or
substance that has no further use or value for
the person or organization that owns it, and
which is, or will be, discarded. But what is
discarded by one party may have value for
another. Thus, a broad approach to defining
waste can include products that are
recoverable by others.
Waste is perceived to be a problem for
many reasons, but the three reasons most often
cited are that: waste disposal can harm the
environment and human health; space for
landfills is claimed to be becoming scarce; and
waste is the end product of a life cycle process
that can have upstream environmental and
*

Assistant Professor and Director, School of
Business Studies, Punjab Agricultural University,
Ludhiana-141004, Email: sukhmani@pau.edu

resource depletion implications. Some people
also take an essentially moral view of waste
generation, arguing that it is symptomatic of
wasteful and undesirable over consumption.
The amount of waste we generate, and its
actual or potential impacts on the environment,
have long been matters of concern to
governments and the community generally. In
recent times, increasing emphasis has been
given to resource recovery including reusing,
recycling and extracting energy from waste.
Ambitious targets are being set, and more
advanced (but more costly) approaches to
recovering waste are being promoted.
Waste management is getting more and
more important among different people and
societies, especially those who live in
populated cities (Johnson et al., 1989 and
David, 1998). Every day, a significant amount
of waste and disposals are generated by
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civilians and they must be managed, properly
to keep the environment safe and healthy
(Williams, 1998 and Tammemagi, 1999). Waste
management can become easy where
appropriate sites become available and sanitary
landfills normally provide the most efficient
tool for disposal of non-recyclable refuse.
Nevertheless, it is getting increasingly difficult
to find sites, which offer enough capacity,
accessibility, and environmental conditions
(Scarlett, 2007). Landfills always play an
important role in solid-waste management and
it is almost impossible to recycle all
components of solid waste, and there are
always some residues from incineration and
other treatment processes, which eventually
need disposal underground and landfills can
virtually improve poor-quality land.
Addressing the enormous environmental
challenges that we face, waste management
has become a growing field that offers
entrepreneurial opportunities, room for
innovations and investment prospects. Today,
more and more venture investors are looking
into waste management and value reclamation.
Many business houses are involving
themselves in waste management i.e.
production of products with the use of
agricultural waste, tyre/plastic waste,
municipal solid waste, etc. The various
divisions that these business houses are
dealing with are briquetting units, biogas,
paper manufacturing, pyrolysis, plastics to
gasoline, plastics to diesel process, etc.
Objectives:
i. to analyze the financial viability and
business models of waste based
business, and
ii. to identify various problems faced by the
manufacturers dealing in waste based
business.
METHODOLOGY OF THE STUDY
For completing the objectives of the study
data on financial viability, business model used
and problems faced by the manufacturers in
four types of wastes namely agricultural, paper,
plastic and rubber/tyre was collected. Both

secondary and primary data were collected.
The study made use of descriptive research
design. Primary data was collected from three
states of Northern India namely Punjab,
Haryana and Himachal Pradesh (HP). From
each state 13 units of each of the above
mentioned wastes were collected, thereby
making the sample size of 156 units. The units
were selected on convenience basis and on
willingness to respond. The data were
collected through personal interviews using
non-disguised structured schedule. Pretesting
of schedule was done on 10 units and it was
suitably modified using pretesting feedback.
Suitable parametric and non-parametric tests
such as t-test and ANNOVA were applied for
data analysis. The reference year of the study
is 2013-14.
RESULTS AND DISCUSSION
Financial Viability
In order to understand the financial
viability of waste based business, the return
on investment was calculated for such
business across the three states under
research. The various components of return
on investment like average raw material cost,
manufacturing cost, depreciation cost, sales
and investment were enquired from the
manufacturers dealing in waste. The perusal
of Table 1 shows that the maximum return on
investment is in Himachal Pradesh closely
followed by Punjab and Haryana. Also, the
average cost of raw material is highest in
Punjab followed by Himachal Pradesh and
Haryana and the average manufacturing cost,
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Table 1: Financial analys is of s ample
manufacturers dealing in waste
(` million)
Components
Punjab
Average material cost 69.59
Average
101.22
manufacturing cost
Average depreciation
9.28
Average total sales
193.39
Average investment
105.47
Average return on
22.78
investment

Haryana
64.08
96.50

HP
66.01
54.04

2.84
169.71
46.83
21.56

3.70
130.88
50.27
23.74

depreciation cost, average sales as well as
average investments are found to be highest
in Punjab. The reason for greater returns in HP
can be attributed to the increased government
support and tax holidays for setting up
industrial units in the state.
Business Model Adopted
Manufacturers were also asked about the
business model they followed for waste based
business. Manufacturers dealing in waste
based business adopt three types of business
models namely recycling model, extended
producer responsibility model, and value from
the waste model.

Table 2: Adoption of business model
Business model

Punjab Haryana

HP

Total

Recycling Model

27
42
47
116
(51.92) (80.76) (90.38) (74.35)
Extended Producer
0
2
1
3
Responsibility model (0.00) (3.84) (1.92) (1.92)
Value from waste
25
8
4
37
model
(48.07) (15.38) (7.69) (23.71)
Total
52
52
52
156
Chi Square value is 27.76; p value: 0.00
Figures in parentheses indicate percentages.

Table 2 shows that most of the respondents
(74.35 percent) follow recycling model which
is highest in HP (90.38 percent) and lowest in
Punjab (51.92 percent). The manufacturers
from Punjab extensively follow value from
waste model (48.07 percent), but do not follow
extended producer responsibility model. This
is in contrast with the manufacturers of
Haryana and HP. A stitistical significant
association has been observed between the
business model used and place/ state of
operation of manufacturer.
Problems Faced by Manufacturers Dealing
in Waste Based Business
The perusal of Table 3 shows several
statements regarding perception of
manufacturers regarding waste based
business. The statements were rated on likert
scale where 1 was strongly agreed and 5 was
strongly disagreed. The manufacturers
significantly agreed that scale economies are
largely followed in waste business industry;
there is requirement of huge financial
resources; the competitors in industry are
almost of equal size; the products produced
are unique; utilisation of full plant capacity

Table 3: Problems faced by manufacturers dealing in waste based business
(Mean score)
Statements
Scale economies are largely followed in my industry
Companies dealing in waste create high entry barrier through high
level of advertising and promotion
Waste Based Business needs huge financial resources
The access towards distribution channel is limited in my industry
The competitors in my industry are roughly equal in size
Companies dealing in waste usually produce unique end products
with qualities differentiating it from other
Operating plant at full capacity helps my organization in keeping its
unit cost low.
Threat of substitute products /services is relatively low in case of
my industry
Bargaining power of buyer is low in case of waste based business
Supplier of waste largely affect the working of waste industry
The limited numbers of buyers providing waste (raw material),
enhance this bargaining power.

Punjab Haryana
HP Total F-test p-value t-test p-value
2.77
2.65
2.31 2.58 3.02
0.05
-5.23
0
(1.11) (1.06)
(0.78) (1.01)
3.92
3.96
4
3.96 0.6
0.55
33.62
0
(0.52) (0.34)
(0.00) (0.36)
2.13
2.35
2.56 2.35 4.64
0.01 -11.27
0
(0.63) (0.65)
(0.83) (0.72)
3.65
3.69
3.87 3.74 1.77
0.17
15.02
0
(0.65) (0.70)
(0.44) (0.61)
2.21
2.15
2.15 2.17 0.16
0.85 -17.44
0
(0.69) (0.54)
(0.54) (0.59)
2.46
2.44
2.58 2.49 0.375 0.69
-7.41
0
(0.96) (0.78)
(0.83) (0.85)
1.85
2.00
2.04 1.96 2.37
0.09
-27
0
(0.57) (0.39)
(0.44) (0.48)
2.23
2.37
2.33 2.31 0.38
0.68 -10.81
0
(0.73) (0.82)
(0.86) (0.80)
3.38
3.52
3.52 3.54 2.75
0.06
9.32
0
(0.79) (0.73)
(0.73) (0.72)
1.94
2.08
2.08 2.03 1.49
0.22 -26.26
0
(0.42) (0.52)
(0.52) (0.46)
2.00
2.00
2.00 2.01 0.1
0.9
-24.91
0
(0.69) (0.34)
(0.34) (0.49)

Figures in parantheses are standard deviation
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lowers the per unit cost; the threat from
substitutes is low; suppliers largely affect the
working of the industry and the buyers being
few have enhanced bargaining power.
The manufacturers significantly agreed on
the perception that companies dealing in waste
create high entry barriers through high level
of advertising and promotional activities; there
is limited access towards distribution channels
and that bargaining power of buyer is low in
case of waste based business.
Among states, significant difference at 5
percent level of significance is found for
perception regarding adoption of scale
economies, wherein HP is found to be in more
agreement followed by Haryana and Punjab.
A staitstical significant difference was also
found in the perception regarding need of huge
financial resources, where Punjab was in
highest agreement followed by Haryana and
HP.
CONCLUSIONS
As the amount of waste is increasing
manifold, the business based on waste as raw
material comes as a rescue from this problem.
Though, many such businesses are already in
operation, yet it is believed that the present
study of financial viability and the problems
of such business will encourage the
entrepreneurs to open up more of such units.
It is found that opening such business is
financially more viable in Himachal Pradesh,
closely followed by Punjab and Haryana.

Majority of the manufacturers were found to
follow recycling model, wherein waste is
reprocessed to make new product. The various
problems were presented on 5 point likert scale,
which revealed that manufacturers agreed that
scale economies are largely followed in waste
business industry; there is requirement of huge
financial resources; the competitors in
industry are almost of equal size; the products
produced are unique; utilisation of full plant
capacity lowers the per unit cost; the threat
from substitutes is low; suppliers largely affect
the working of the industry and the buyers
being few have enhanced bargaining power.
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GENDER PARTICIPATION IN RURAL FARM
HOUSEHOLD DECISION MAKING: A CASE OF
VAISHALI DISTRICT, BIHAR
Mamta Mehar and Narayan Prasad*
ABSTRACT
Women play a pivotal role in farm and non-farm activities in terms of labour
contribution in the household, farm and animal production, and fuel wood
and fodder collection. However, their role in rural families and farming is
neither clear nor visible as they are seen as co-farmers, family labour or
wage labour. The present study explores the gender based participation in
household and farming decision as well as the differences in their access to
resources. The study uses a cross-section data of 641 household’s survey
conducted in 12 villages of Vaishali district of Bihar in 2013. The results
show that there are huge gender differences in terms of access to resources
such as education, land entitlement, etc. Male farmer/member of the farming
household has bigger say in household as well as farming decision and
financial transactions. However, women’s relative share in decision making
is higher in low value added but arduous activities.

Keywords: Bihar, gender, decision making, rural farm household
JEL Classification: J16, D70
INTRODUCTION
Gender has historical dimension and takes
place within different micro and macro spheres
such as the state, labour market, above all the
family which involves not just different but a
kind of social ranking (Krishanaraj et al., 2008).
Women and men are not homogenous groups
but include people of various age, ethnicity,
education, and income (Roehr, 2007).
Conventionally, Indian farmer-kisan has been
accorded a male image (Kelkar et al., 2013). By
default, giving him greater rights over assets,
*
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decision making and farm management and
hence, placing women defenseless and
vulnerable to climate change than men in their
in communities (Arora-Jonsson, 2011).
The men are regarded as planners, thinkers
and decision makers, and the women as
acceptors of decisions and guardians of the
children and customs (Shreshta, 2001). It has
been observed that women play a pivotal role
in terms of labour contribution in the
household, farm and animal production, and
fuel wood and fodder collection. Their role in
rural families and farming is neither clear nor
visible; women are always seen as co-farmers,
family labour or wage labour.
Though, this paper discussed gender
dimensions, little is known about the role of
women as a decision maker. Kabeer (1999), in
her concept, choosing not to choose defines
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power in terms of the ability to make choices
and asserts that disempowerment implies to
be the state of denied choices.
Women in general do not participate in
decision making, as they, a) avoid the risk of
getting into trouble that can arise from conflicts
in decisions with their male partner or natal
family members; b) are under-resourced, less
aware about market and hence reluctant to
make decision. So in order to understand the
notion of gender empowerment, the paper aims
to understand gender based participation in
decision making. The objective of this study
is to understand gender based participation in
household and farming decision as well as the
differences in their access to resources.
DATA AND METHODOLOGY
The analysis is mainly based on baseline
primary survey conducted by International
Maize and Wheat Improvement Centre
(CIMMYT) under CCAFS project, to address
climate change for farmers in pre-selected
South Asian countries-India, Bangladesh and
Nepal. CCAFS is an acronym for Climate
Change, Agriculture and Food Security. For
the objectives of this paper, from the large data
set only data from Bihar-India is used. Vaishali
district in Bihar was chosen as a case for this
study and 12 villages in this district were
randomly selected to collect the data. A total
of 641 households were interviewed from 12
villages of Vaishali district of Bihar. Vaishali
district is semi-tropical Gangetic plane, with
population density of 1717 persons per square
km (Census 2011) and is 4th most densely
populated out of 38 districts in Bihar. Almost
3.13 percent of the total population of Bihar
belongs to Vaishali District (Census 2011). The
survey period for the CCAFS study was from
January 2013 to November 2013.
The households are drawn randomly from
the village census surveys. The selection of
households within villages is based on random
stratified sampling. The primary criterion is that
the household should be growing at least one
crop, maize or wheat. The second criterion is
the size of land holding, the survey has tried

to include more number of small and marginal
farmers. Finally, effort is made to capture a
significant share of women headed households
in the survey. For selecting the households in
the villages, a quick census of atleast 75
percent of the households in the village is
conducted, to get some basic information about
the household such as crop grown, size of land
holding, gender/age of head of the household,
etc. This information is used to identify the
sample households in the village. Apart from
this, all the women headed households in the
survey village were included in the sample.
RESULTS AND DISCUSSION
Socio-economic Characteristics of the Sample
Respondents
General description of the sample
A total of 641 households were interviewed
from 12 villages of Vaishali district of Bihar.
The respondent of the questionnaire is mostly
the active farmer of household and may not
necessarily be the head of the household.
Table 1, below presents the information about
the gender of the respondent, head of
household and relation between the two.
About 82 percent of the respondents were
male and almost 18 percent respondents were
female.
However, 91 percent of the head of the
households were found to be male and rest
female. Since, all the responses of the
questionnaire are given by respondent
(presuming that the answers mostly depend
on his perception, memory and observation),
we consider it as the main farmer throughout
our analysis.
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Ta ble 1: Fa rme r re pre s e nta tive s by
gender: Absolute (Relative) Frequency
Category
Male
Female
Total

Respondent
525
(82.00)
116
(18.00)
641
(100.00)

Head of Household
582
(91.00)
59
(9.00)
641
(100.00)

Figures in parentheses are relative frequency of total farmers

Table 2, presents the socio-economic
characteristics of the respondent farmers. The
results show that the mean age of the farmers
in surveyed households is 48 years showing
that majority of the respondents (over 60
percent) are in their middle age. The female
respondents are mostly (over 50 percent)
young and therefore belong to the active
working age. However, male farmer ’s
respondents are from higher age categories.
Almost 60 percent of the farmer respondents
have farm experience between 10 to 40 years.
Over 70 percent of the female respondents
have less than 20 years of experience.
The male farmer respondents (almost 45
percent) present more than 20 years of farming
experience. This indicates that majority of the
respondents are matured and more experienced
in farming and assumed to have a better
knowledge about farming practices as well as

can observe and respond more accurately
about climate variation, its effects on
agriculture and respective coping strategiesboth traditional and scientific.
There seems to be a positive relationship
between educations and how active the farmers
are in understanding advanced farming
practices and adopting different adaptation
strategies (Deressa, 2007, Mudombi, 2011, and
Nhemachena and Hassan, 2007). It is believed
that improving education is one of the
important policy measures for disseminating
information/knowledge and thereby
stimulating local participation in various
development initiatives. The perusal of Table
2 shows that at the overall level 50 percent of
the respondents have completed at least
secondary education. However, gender
disaggregated results suggests that 71 percent
of the female respondents are illiterate and

Table 2: Respondent's distribution by socio-economic characteristics by gender
Particulars
Number
Age category (years)
25
26-40
41-55
>55
Year of farming experience
 10
10-20
21-40
40
Education level
Illiterate/ No formal
education
Primary education
Secondary education
Higher education
Marital status
Married living with spouse
Married but Spouse away
Widow
Unmarried
Household size
5
6-10
10-15

Male
Relative
frequency

Female
Number
Relative
frequency

Number

Total
Relative
frequency

27
140
172
186

5
27
33
35

10
57
33
16

9
49
28
14

37
197
205
202

6
31
32
32

123
163
180
59

23
13
34
11

48
38
20
10

41
33
17
9

171
201
200
69

27
31
31
11

170

32

81

71

251

39

48
210
97

9
17
5

8
19
6

7
17
5

56
229
103

9
36
16

484
9
17
11

92
2
3
2

77
16
22
0

66
14
19
0

561
25
39
11

88
4
6
2

237
247
41

45
47
8

60
49
7

52
52
6

297
296
48

46
46
7
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have no formal education whereas male
respondents are more literate. This indicates
the gender gap in terms of access to education
(formal) and adds to the dimension of gender
gap.
Majority of the households (over 90
percent) represents at most 10 members in their
family. However, large household size also
means more food security issues in periods of
shocks, as well as the probability of more
dependent number in a particular household
further accentuate this problem. Overall in our
sample, 88 percent of the respondents are
married and living with their spouse.
Role of Male and Female Farmer in Household
and Farming Decision
Gender specific access to resources
To understand the gender gap, one crucial
point is to understand the access as well as
control over different resources in a household
by male and female separately. The access to
resources can be defined as access to land,
access to household/agriculture items, etc.
The gender-wise discrimination in prevalence
of education level as shown in Table 3 has
already signifies towards gender gap among
sample farmers.
The survey has not asked specifically
about ownership of different assets by male
and female. But the farmers are requested to
inform the land entitlement by each member.
The results suggest that only 58 (9 percent) of
the farmer household has land entitlement to
one female member, which is very low and is
one of the indicator of gender gap (Table 3).
Table 3: Does at least one female member
in the household has land entitlement
Particulars
No
Yes
Total

Frequency
583
58
641

Percent
91.00
9.00
100.00

Gender participation in decision making of
various household related expenditures
To understand the power dynamics of male

and female in a household it is also necessary
to understand their decision making role in
different household related expenditure (Table
4). The survey results suggest that men have
a dominant (bigger) say in deciding what
expenditures to make in almost all activities.
The results here suggest that male farmers/
members of the farming household are more
involved in activities where more money (or
financial transactions) is required, including
agriculture activities such as purchasing
equipment.
Table 4: Ge nder-specific biggest say in
deciding household expenditure
(N=641, percent)
Particulars
Food items
Fuel and lighting
Purchasing household items (soap,
toiletries, etc.)
Telephone/mobile
Personal articles of members
(clothes, shoes, etc.)
Household durables (jewellery,
vehicles, etc.)
Education of household members
Household member’s health care
services
Agriculture (purchasing equipment,
etc.)
Major events (wedding, festival,
etc.)

Male Female Joint
33.5 19.7 43.5
52.9
10.5 28.1
37.0
15.4 43.8
55.2
20.6

3.4
8.6

24.6
65.5

12.6

4.8

41.5

41.8
36.3

3.0
3.7

37.3
55.4

59.4

4.1

25.0

14.0

6.9

71.5

Multiple responses are reported due to which percent are
more than 100.

The share of female is very low in all
expenditures decisions. However, in specific
activities such as expenditure on food item,
fuel, cloths, festival, etc. she has relatively
bigger say in decision making than in other
things. From here it can be inferred that there
is wide gender gap in terms of deciding
expenditures.
Gender participation in decision making of
various agricultural related activities
Male and female both work in different
agriculture simultaneously related activities on
their own field or on other’s field as agriculture
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labour. The survey results suggests that in a
household, male and female both are involved
in all sub activities of agriculture, however the
decision making with respect to almost all
agriculture activities is dominated by male
(Table 5).
Table 5: Gender involvement in decision
making of agricultural activities
(N=641, percent)
Particulars
Buying seeds
Preparing the land
Planting
Sowing
Tilling
Weeding
Harvesting
Post harvesting
Selling of produce
Selling of land
Adoption of technology
Leasing /leasing out of land

Male
84.71
75.66
64.74
55.38
62.87
57.72
57.25
61.93
76.13
74.73
68.33
57.10

Female
4.99
4.99
5.62
6.55
4.06
5.15
4.68
4.06
3.90
3.59
2.96
3.12

Joint
9.98
19.03
29.02
37.44
24.8
35.88
37.13
30.42
17.16
17.78
10.61
12.17

Multiple responses are reported due to which percent are more
than 100.

A clear inspection of the results suggests
that male are more dominant in decision making
activities where financial transactions are
involved, like buying seeds, selling of
produce, selling of land, adoption of
technology, leasing in /leasing out of land.
However women’s relative share increases in
menial and arduous activities. Even in decision
making of such activities involvement of
collective dimension by both male and female
is observed.
CONCLUSIONS
From these results one can infer that though
women are involved directly and indirectly in
all activities, their role is not clearly visible and
she has less decision making power in farming
decision. Recently some studies like Khattak
and Hussain (2008) has discussed the
importance of women participation in decisionmaking, which should be accepted for
improving their livelihood conditions and
better management of natural resources. The
results show that there is a huge gender

difference in terms of access to resources that
is, education, land entitlement, etc. In
household activities majority of the decision
was combined (both).
Male farmer/ member of the farming
household has bigger say in household as well
as farming decision where financial
transactions are involved such as buying
seeds, selling of produce, selling of land,
adoption of technology, and leasing in /leasing
out. However, women’s relative share in
decision making is higher among low value
added but arduous activities such as planting,
sowing, and weeding where the activities are
mainly done by female.
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ECONOMICS OF KINNOW MARKETING IN PUNJAB
VIS-A-VIS DISTANT MARKETS: A CASE STUDY
G.S. Romana and Jatinder Sachdeva*
ABSTRACT
The study was carried out to compare the economics of kinnow marketed in
the local as well as in the distant markets by Punjab farmers. The sampled
farmer adopted both the methods of kinnow marketing in local and distant
markets. He used to collect the demand and the prevailing prices of kinnow
in different markets and arrange the transportation of fruit accordingly
after necessary addition in its face value through producer-wholesalerretailer-consumer model. Though `96690 per acre were spent extra by the
sampled farmer for marketing the kinnow in the national markets yet `88310
per acre were earned more over the local market at prevailing market
prices during 2012-13. Thus, it is evident from the case study that fruit sold
in the distant markets after due value addition can fetch better returns over
the local market. Further producer-wholesaler-retailer-consumer model is
best as per quick disposal of huge quantity of fruit is concerned.
Keywords: Distant markets, marketing, value addition
JEL Classification: O33, Q10, Q13, Q19

INTRODUCTION
During the last three decades ending 80’s
the cropping pattern in Punjab has witnessed
a shift in favour of paddy-wheat rotation due
to pro food grain crop policies of the centre
government. Punjab State has been the first to
face the ill effects of intensive cultivation of
paddy-wheat crop rotation. Feeling the
seriousness of the problem the Punjab
Government had constituted the committee to
suggest the alternatives of paddy-wheat
rotation in 1986 and again in 2002 under the
chairmanship of Dr. S.S. Johl. These committees
had recommended diversification of paddywheat crop rotation on at least 20 per cent of
*

Senior Farm Economist and Assistant Farm
Economist, Department of Economics and Sociology,
Punjab Agricultural University, Ludhiana-141004
Email: romanabti@gmail.com

the net sown area so as to save the state at
ecological and economic front. In the drafts of
these committees horticultural crops have
come up as one of the important mean of
diversification in place of existing paddy-wheat
crop rotation in the state. Further these crops
have been identified as an ideal method of
achieving sustainability of small holdings,
increasing employment, improving
environment, providing enormous export
potential and above all, achieving nutritional
security (Hall et al., 2001). The state is even
able to provide a recommended and suitable
base for the cultivation of horticultural crops.
In Punjab, among the cultivable fruits,
kinnow mandarin occupies a prominent
position with respect to its popularity, acreage
and production due to higher productivity and
good processing potential. It holds first
position in area as well as production of fruits
in the state. It has the share of about 60 per
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cent in the total area under fruits and 65 per
cent in the total fruit production in the state
during 2010-11 (Anonymous, Various issues).
Kinnow fruit have an edge over paddy-wheat
crop rotation as per savings on account of
irrigations and pesticide use is concerned
(Romana and Ghuman, 2006).
Marketing plays an important role not only
in stimulating production and consumption,
but in accelerating the pace of economic
development. The fruit and vegetable
marketing in India is highly decentralized
having wide capacities. It is not efficient,
leading to high and fluctuating consumer
prices and only a small share of the consumer’s
rupee reaching the producers (Sidhu,
1993). The major limiting factors in this
enterprise have come up as the lack of proper
marketing infrastructure, storage and
processing units in the state. Further the
marketing loss is inversely proportional to the
marketing efficiency in kinnow (Gangwar et al.,
2007). It has been observed that Indian farmers
are good producers but not good marketers.
The marketing of kinnow is of complex nature
because of perishability, seasonality and
bulkiness of the produce. Further, due to lack
of quality standards at the field level the market
value of kinnow is not up to the mark to fetch
the good price in the market. If the farmer
assures the quality standards at the field level
and markets his produce himself in the local as
well as distant markets then the net returns to
him can be doubled.
Multiple marketing models are in practice
in the state for kinnow marketing which vary
in efficiency. Mavi et al. (2012) concluded the
producer-wholesaler-retailer-consumer model
as the most paying model. Further under the
existing marketing system, before reaching the
consumer, kinnow passes through a long
chain of intermediaries, with the result that the
producers get a small share of consumer’s
rupee (Kaur and Singh, 2007 and Bhat et al.,
2011). Generally, the kinnow growers sell their
produce through pre-harvest contractors and
get an advanced payment to cover their

marketing risk. However some kinnow growers
have explored the best marketing practices at
their own level in the state to sell their fruits
both in the local as well as distant markets.
The present study is designed to compare
the economics of kinnow marketed in the local
as well as in the distant markets by Punjab
farmers. Apart from this it also covers the
problems being faced by the farmers in the
marketing of fruits in domestic as well as
distant markets with the following specific
objectives:
i. to study the comparative marketing costs
of kinnow in the local as well as in distant
markets,
ii. to study the additional costs incurred for
maintaining the quality standards of
kinnow for the National Markets, and
iii. to assess the problems faced by the
kinnow growers in the local as well as in
distant markets.
METHODOLOGY
To achieve the stipulated objectives, a
kinnow grower having adopted the practices
of self marketing of kinnow fruit in the local as
well as distant market, was purposively
selected. The production costs as well as
marketing costs incurred for selling the kinnow
fruit in the local and distant markets by the
selected farmer were thoroughly recorded for
the year 2012-13. The simple tabular analysis
was carried out for concluding the results.
Apart from this, the problems being faced by
the kinnow growers in the local as well as
distant markets were also studied from another
10 kinnow growers in district Bathinda and
Ferozepur engaged in the self marketing of
kinnow.
RESULTS AND DISCUSSION
Area under Kinnow Fruit
The sample farmer Sukhpal Singh Bhullar
of village Ghumal Kalan, tehsil and block Maur,
district Bathinda of Punjab has 55 acres of
kinnow orchard (Table 1). In 1993 he leased
out the first bearing of his 15 acre kinnow
orchard for `90000 only to the contractor. After
1993 the farmer never leased out his kinnow
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orchard rather himself marketed his fruit in the
local as well as distant markets of Punjab.
Being the member of the committee
constituted by the Punjab Government to
study the marketing status of kinnow and the
problems encountered in distant markets
including Bangalore, Hyderabad, Chennai,
Kolkata, Mumbai and Pune in 2008, farmer
concluded that the good quality kinnow by
way of grading, waxing and transported in
properly packed containers has good demand
in the distant markets. Thus, selected farmer
made various technical changes in the
production as well as post production phase
of kinnow.
Table 1: Area under kinnow during 19892009 on selected farm
(Acres)
Year
1989
2005
2009

Area planted
15
15
25

Total area
15
30
55

Quality Maintenance
In production process whole of the orchard
was put on drip irrigation so as to avoid the
flood irrigation causing fruit drop. Further, to
curtail the cost of cultivation and to increase
the fertilizer use efficiency, fertigation unit was
established in the orchard to supply all the
fertilizers through irrigation. Apart from this
farmer stopped the interculture of the orchard
to minimise the mechanical injury to the plants
besides cutting machinery costs.
In post production phase, the different
techniques applied by the farmer to improve
the face value and quality of the fruit were as:
Soft Harvesting
There are two method of kinnow
harvesting viz. Harvesting with secateurs,
followed by dropping on ground (Method I),
and harvesting with clipper, followed by
collection of fruits in crates/bags (Method II).
The post-harvest losses due to harvesting
injuries, button holes, punchers, etc. are very
low in Method II (Gangwar et al., 2007). On

study farm, method II was used for harvesting
of kinnow fruit. Further fruit was not dropped
straight on the ground but plucked with
specially designed knifes and put in the jute
bag hanging on the shoulders of the labour.
This assured firmness of the fruit over longer
period of time. The harvested fruits packed in
the crates were kept at slight low level so that
it may not get pressed. The whole process
costs `0.40 per kilogram against `0.20 per
kilogram for the traditional harvesting method
(Method I).
Manual Grading
Harvested kinnow were fed slowly to the
first conveyer belt of the grading machine for
manual grading from a minimum height so as
to avoid any micro injury to the fruit. In manual
grading all off-colour and off-type fruits were
separated manually to assure the uniformity
of the fruit.
Washing and Drying of Fruit
Simple cleaning of kinnow for local markets
and water washing for the distant markets were
carried out. Special gauge brushes made from
the fruit grade material were used to wash and
clean the fruit so that no micro injury occurs
to the fruit. The extra moisture on the fruit after
water washing was sucked through the pillow
brushes purposively made for this operation.
Waxing and Drying of Fruit
The washed and dried fruits were then sent
to the mechanical waxing unit. The imported
Citrashine wax approved by FAO was used
for waxing the kinnow fruit. The fresh wax was
then dried in a drying chamber at 20 degree
centigrade.
Grading of Fruit
Kinnow fruit was finally graded in a
specially designed power kinnow grader in six
different size grades.
Packing of Fruit
The different size graded kinnow fruits
were packed for transportation to the distant
market in a well designed corrugated fibre
board carton packing box with the capacity to
handle 10 kilogram of fruit. Soft papers were
specially used to support the fruit so as to
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reduce the micro injury while transportation.
ransportation of Fruit
The packed fruits were transported by the
trucks to the distant markets and by jeeps to
the local markets during December to February
as per the demand and price of these markets.
The details of the produce sold in the different
distant as well as local markets by the selected
farmer during the year 2012-13 are given in
Table 2 and Table 3.
Table 2: Marketing of kinnow to different
distant markets during 2012-13
Market
Banaglore
Kolkata
Varanasi
Hyderabad
Vijaywara
Overall average

Quantity sold
(tonne)
130
130
78
65
52
455

Transport cost
(`/truck load*)
82000
65000
45000
75000
75000
69000

Table 5: Marketing cost during 2012-13
(`)
Component

*

One truck load =13 tonne

Table 3: Marketing of kinnow to different
local markets in Punjab during 2012-13
Market
Patiala
Ludhiana
Barnala
Bathinda
Overall average

Quantity sold
(tonne)
200
100
20
20
340

pruning, training, pest management, etc. (Table
4).
Marketing Cost
Farmer spent four times the cultivation cost
on various post harvest operations carried out
to increase the face value of the fruit for
availing the benefits of the distant markets.
Total marketing cost came out to be `126750
per acre (`8.45 per kg) on all special operations
performed for making the fruit available in the
national level markets. However farmer availed
25 per cent subsidy on transport charges and
corrugated fibreboard carton packing from the
state government. The corresponding figure
for the fruits sold in the local markets was about
`30060 per acre (`2.00 per kg)(Table 5).

Transport cost
(`/jeep load*)
2500
3000
1000
800
2458

Soft harvesting
Cleaning#
Crate/carton packing
Transportation cost
Misc. costs
Total cost

Cost for local
markets
Acre -1 Kg-1
3000
0.20
7500
0.50
1125
0.07
18435
1.23
30060
2.00

Cost for distant
markets
Acre -1 Kg-1
6000
0.40
22500
1.50
31500* 2.10
51750** 3.45
15000
1.00
126750 8.45

#

Includes waxing, grading and packing
Carton packing (25 percent subsidy)
**
25 percent subsidy on transportation cost
*

*

One jeep load = 2 tonne

Cultivation Costs
During the year 2012-13 the cultivation cost
worth `28000 per acre had been reported by
the selected farmer on different cultivation
practices (Table 5). Out of this `16000 were
spent on various farm inputs such as fertilizers,
micro nutrients, herbicides, fungicides,
pesticides, etc. and `10000 were spent on the
labour for different farm operations like
Table 4: Cost of cultivation during 2012-13
(`acre -1)
Component
Fertilizers
Pesticides
Labour cost
Machinery cost
Total cost

Amount
6000
10000
10000
2000
28000

Percentage share
21.43
35.71
35.71
7.15
100

Gross Returns
Though whole of kinnow orchard was not
of uniform nature as per the productivity and
cultivation costs are concerned. However, the
average yield as well as costs incurred had
been taken into account to work out the returns
from the fruit sold in the local (LM) as well as
distant markets (DM).
Table 6: Quality-wise value of the produce
during 2012-13
(`)
Quality

Yield
Price
(qacre -1) LM
First grade
100
1200
Second grade
40
800
Third grade
10
500
Total
150
LM: Local market
DM: Distant market
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(q-1)
DM
2500
1800
1000

Gross returns (acre -1)
LM
DM
120000
250000
32000
72000
5000
10000
147000
332000

The grade-wise fruits sold in the various
distant markets shows that the gross returns
worth `332000 per acre had been earned after
spending total cost (marketing cost +
cultivation cost) worth `154750 during the year
2012-13 (Table 6). Similarly the fruit sold in the
local market earned `147000 per acre at the
prevailing market prices after spending `58060
per acre as the total cost.
Net Returns
The average net returns from kinnow after
deducting all the costs came out to be `177250
per acre from the distant markets as compared
to `88940 per acre in the local market at the
prevailing prices (Table 7). Almost double
returns had been assured when fruit sold in
the distant market over the local markets by
the selected farmers.
Table 7: Comparative ne t re turns from
kinnow during 2012-13
(`acre -1)
Components
Gross returns
Total costs
Net returns

Local market Distant market
147000
332000
58060
154750
88940
177250

Problems Ahead (Farmer’s perceptions)
The kinnow growers engaged in self
marketing of produce were facing many
problems in local as well as distant markets
that need to be solved by the concerned
department. The important among these were:
In local markets
The kinnow growers described the
following problems being faced by them in the
local markets which need to be addressed
immediately.
i.
Unhygienic atmosphere in the markets.
ii. No timely and easy availability of ‘J’
form in the markets.
iii. No rest houses (free) / toilets for the
farmers.
iv. Shortage of chamber type cold storage/
pack house.
v. Lack of awareness of existing services
in markets.

vi. Lack of Apni Mandi in real sense.
vii. Lack of processing plants.
viii. Series of traffic police barricades:
monetary loss.
In distant markets
The farmers engaged in marketing of
kinnow fruit in distant markets reported the
following grievances:
i.
Strong intervention by the local
transport unions, thus, increasing
transport costs.
ii. Irregular subsidies on transport cost and
packing material-discouraging distant
marketing of fruits.
iii. Payment insecurity-no legal government
support.
iv. Lack of group/cooperative marketing to
support small farmers.
v. Lack of processing plants.
vi. Series of state barrier charges: monetary
loss.
vii. Lack of insurance to minimise the risk of
the crop damage.
CONCLUSIONS
From the above discussion, it is evident
that kinnow fruit if self marketed in the national
level markets, can be one of the best paying
alternate to diversify the existing paddy-wheat
cropping pattern of the state that has posed a
big question mark over the existence of the
natural resource base. Though more expensive
but it is able to cover all the marketing costs
incurred additionally. Like the ongoing
subsidies, the state government can be more
helpful in processing, storing and marketing
of kinnow fruit. Even the more processing plant
in the state can encourage the cultivation of
kinnow orchard. The Punjab Mandi Board
should intervene to solve the problems of the
kinnow growers at the local as well as national
level. This is the need of the hour to address
the increased production of kinnow as the area
under this fruit in the state has been increased
from 27000 hectares in 2006-07 to 42795 hectares
in 2011-12 and the production from 4.14 lakh
ton to 9.15 lakh ton during the same period.
The producer-wholesaler-retailer- consumer
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model of kinnow marketing needs to be
promoted in the distant markets.
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AN ECONOMIC ANALYSIS OF ECO-FASHION
ACCESSORIES DEVELOPED FROM DIFFERENT
LEFT OVER FABRICS
Baljit Kaur and Devinder Kaur*
ABSTRACT
The investigation assess the cost effectiveness of the developed of ecofashion accessories from leftover/ waste of zari/brocade fabrics in Ludhiana
city. The general aim of the present paper was to assess the cost, utility,
design and consumer acceptance of the eco-fashion accessories. For this
purpose subsample of thirty respondents were randomly selected. All the
accessories were highly appreciated on the basis of suitability of design,
utility and overall impact. Majority of the respondents rated all the
accessories as very good. The quoted prices of the accessories were found
to be adequate and 12.50 to 25.55 per cent profit can be earned by
making eco-fashion accessories.
Keywords: Accessories, brocade, eco-fashion, cost, zari.
JEL Classification: D12, D24, H31, P36, Q55, Q57

INTRODUCTION
Eco-fashion is a term that is applied to
clothing, footwear and accessories that are
either made from recycled products or are made
with little or no use of animal products but
from fabric that comes from sustainable plant
fibers. Eco-fashion may also apply to any of
these kinds of items that are made from organic
materials. It is a response on the part of the
clothing and accessory industries to the green
movement and the new focus on conservation
and protection of the planet (Anonymous,
2014).
Textile waste can be classified as either preconsumer or post-consumer textile waste. Preconsumer textile waste is the leftovers or byproducts from textile-fiber or cotton industries.
*
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The artists have gone a notch higher and
become creative with the patchwork art to make
items like bags, table mats, scarf’s and many
other of course by putting bits of embroidery
and other forms of stitching (Anonymous,
2013).
Handcrafting can also be included as a part
of sustainable fashion. Although, handmade
production saves energy, it cannot be a
requisite method for sustainable production
in contemporary, mass-market manufacturing.
However, on the symbolic level, it can
strengthen appreciation and attachment
towards a garment. Handcrafting can be a good
way of adding unique details to a garment,
thus, emphasizing its individuality (Clark,
2008).
In the backdrop of this the present study
was under taken to estimate the cost of
fashion accessories developed from left over
fabrics and their acceptabilty among the
consumers.
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METHODOLOGY
The prepared articles were evaluated by a
sub-sample of thirty respondents, randomly
selected from the already selected ninety
respondents in order to assess the consumer
acceptance and cost effectiveness by using
interview schedule.
The interview schedule was aimed to study
the response of respondents regarding the
eco-fashion accessories on the basis of
suitability of design, embellishments and
overall impact. The cost effectiveness of the
prepared accessories was studied, by showing
the developed accessories to respondents to
give the average selling price for each of the
prepared accessory. To assess the cost
effectiveness of the prepared eco-fashion
accessories, the cost price of each accessory
was calculated by considering the cost of
designing, cost of raw material used and labour
involved. Descriptive statistical tools such as
averages, percentages, etc. were used for
analysis of data. Besides this Kruskal-Wallis
H-Test was used to test the difference in
preferences for different accessories
developed from waste material of fabrics.
RESULTS AND DISCUSSION
Preferences of the Respondents regarding
Developed Accessories
The results pertaining to the preferences
of the respondents regarding developed ecofashion accessories based on various
parameters have been furnished in this section.
Preferences of the respondents for ecofashion accessories on the basis of suitability
of design
The study of the preferences of the
respondent regarding developed accessories
on the basis of suitability of design has been
presented in Table 1. The preferences of
respondents regarding selection of ecofashion accessories on the basis of suitability
of designs furnished in Table 1 the results
revealed that accessory stole with weighted
mean scores of 3.43 was given first rank. It
was followed by accessory footwear, handbag,
clutch bag and belt with weighted mean scores

of 3.36, 3.33, 3.26 and 3.23 and were given
second, third, fourth and fifth ranks
respectively.
While Accessories shrug, necklace, gloves
and hair band with weighted mean scores of
3.06, 2.86, 2.80 and 2.76 and were given sixth,
seventh, eighth and ninth ranks respectively
whereas, accessory cap was least preferred.
The Kruskal-Wallis H- Test i.e. (H=15.83*) was
found to be significant statistically.
Preferences of the respondents for ecofashion accessories on the basis of utility
The preferences of the respondents
regarding purchases of eco-fashion
accessories on the basis of utility show in
Table 2 the results revealed that accessory
footwear with weighted mean scores of 3.36
was given first rank. It was followed by
accessories stole, hand bag, clutch bag and
necklace with weighted mean scores of 3.26,
3.16, 3.06 and 3.03 and were given second,
third, fourth and fifth ranks respectively. While
cap, shrug, gloves and hair band accessories
with weighted mean scores of 3.02, 2.80, 2.76
and 2.73 and were given sixth, seventh, eighth
and ninth ranks respectively whereas,
accessory belt was least preferred.
The Kruskal–Wallis H-Test i.e. (H=21.37*) was
found to be significant statistically.
Preferences of the respondents for the ecofashion accessories on the basis of overall
impact
The preferences of the respondents
regarding overall impact of the eco-fashion
accessories in Table 3 the results revealed that
Accessory stole with weighted mean scores
of 3.53 was given first rank based on overall
impact. It was followed by accessories belt,
footwear, handbag and clutch bag with
weighted mean scores 3.26, 3.23, 3.16 and 3.03
and were given second, third, fourth and fifth
ranks respectively. While necklace, shrug, hair
band and cap with 2.96, 2.93, 2.90 and 2.76 and
were ranked sixth, seventh, eighth and ninth
respectively whereas, accessory gloves was
least preferred. The Kruskal-Wallis H-Test i.e.
(H=12.03*) was found to be significant

768

able 1: Preferences of the respondents for eco-fashion accessories on the basis of
suitability of design
Accessory code
Handbag
Cap
Shrug
Belt
Hair band
Footwear
Gloves
Clutch bag
Stole
Necklace
Kruskal-Wallis H-test

I
53.33
26.66
43.33
50.00
40.00
60.00
40.00
63.33
56.66
43.33

Order of preference (n=30, %)
II
III
26.66
23.33
33.33
26.66
30.00
16.67
30.00
13.33
20.00
26.66
23.33
16.67
16.67
26.66
13.33
10.00
30.00
13.33
16.67
23.33

IV
3.3
13.33
10.00
6.66
13.3
3.33
16.67
13.33
16.67

WMS

Ranks

3.33
2.73
3.06
3.23
2.76
3.36
2.8
3.26
3.43
2.86

III
X
VI
V
IX
II
VIII
IV
I
VII
15.83**

Weighted Mean Score-WMS.
**
Significant at 5 per cent

Table 2: Preferences of the respondents for eco-fashion accessories on the basis of utility
Accessory code
Handbag
Cap
Shrug
Belt
Hair band
Footwear
Gloves
Clutch bag
Stole
Necklace
Kruskal-Wallis H-test

I
40.00
60.00
40.00
33.33
26.66
60.00
30.00
33.33
46.66
50.00

Order of preference (n=30, %)
II
III
36.66
23.33
23.33
16.67
16.67
26.66
26.66
13.33
33.33
26.66
23.33
10.00
33.33
20.00
46.66
13.33
43.33
10.00
20.00
13.33

IV
Ñ
3.33
16.67
26.66
13.33
6.66
16.67
6.66
16.67

WMS

Ranks

3.16
3.02
2.8
2.66
2.73
3.36
2.76
3.06
3.26
3.03

III
VI
VII
X
IX
I
VIII
IV
II
V
21.37**

Weighted Mean Score-WMS
**
Significant at 5 per cent

Table 3: Preferences of the respondents for the eco-fashion accessories on the basis of
overall impact
Accessory code
Handbag
Cap
Shrug
Belt
Hair band
Footwear
Gloves
Clutch bag
Stole
Necklace
Kruskal-Wallis H-test

I
43.33
53.33
40.00
46.67
30.00
46.67
33.33
363.66
63.33
36.66

Order of preference (n=30, %)
II
III
36.66
13.33
23.33
20.00
263.67
20.00
36.66
13.33
40.00
20.00
36.66
10.00
23.33
26.67
30.00
33.33
16.67
10.00
33.33
20.00

Weighted Mean Score-WMS.
**
Significant at 5 per cent
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IV
6.66
6.67
13.33
3.33
10.00
6.67
163.67
10.00
10.00

WMS

Ranks

3.13
2.76
2.93
3.26
2.9
3.23
2.73
3.03
3.53
2.96

IV
IX
VII
II
VIII
III
X
V
I
VI
20.03**

statistically.
Opinion of the Respondents regarding
Developed Eco-fashion Accessories
The opinion of the respondents regarding
the prepared eco-fashion accessories was
taken on the basis of three categories; very
good, good, and fair.
The perusal of Table 4 the results revealed
that 56.67 per cent of the respondents rated
the Hand bag as a very good and it was rated
as good by 36.67 per cent while 6.66 per cent
of the respondents rated it as fair. As regards
to Cap it was considered good by 43.33 per
cent followed by 33.33 per cent of the
respondents who rated Cap as very good while
only 23.33 per cent of the respondents rated it
as fair. Accessory shrug was rated as very good
by 50.00 per cent of respondents while 46.67
per cent of the respondents rated as good and
3.33 per cent of the respondents rated it as fair.
With respect to belt was rated as very good
by 53.33 per cent, good by 36.67 per cent while
10.00 per cent of the respondents rated it as
fair. In the case of accessory hair band was
rated as very good by 46.67 per cent, while
40.00 per cent rated it as good and 13.33 per
cent rated it as fair.
Accessory footwear was rated as very
good by 53.33 per cent of respondents while
36.67 per cent of the respondents rated as good
and 13.33 per cent of the respondents rated it
as fair. In the case of accessory gloves 40.00

per cent of the respondents rated it as very
good, while 33.33 and 26.67 per cent rated it as
good and fair, respectively.
Accessory clutch bag was rated as very
good by 56.67 per cent of the respondents
while 30.00 per cent of the respondents rated
as good and 13.33 per cent of the respondents
rated it as fair. In the case of accessory stole
53.33 per cent of the respondents rated it as
very good, while 46.67 per cent respondents
considered it as a good.
Accessory necklace was rated as very
good by 50.00 per cent of respondents while
40.00 per cent of the respondents rated as good
and 10.00 per cent of the respondents rated it
as fair. In all the cases more than 50 per cent of
the respondents consider all the accessories
as very good expect in case of cap it was 43.33
per cent followed by hair band (46.67 per cent)
and (40.00 per cent ) gloves.
Assessment of Cost Effectiveness of the
Prepared Accessories
Suitability of the quoted price of the ecofashion accessories
The perusal of the Table 5 showed that the
quoted prices for all the eco-fashion
accessories were considered adequate by
more than 60.00 per cent of the respondents.
However, less than 20 per cent of the
respondents felt that the quoted prices for all
the accessories were low while less than 7 per
cent of the respondent felt that the quoted

Ta ble 4 : Opinio n o f the re s po nde nts
regarding eco-fashion accessories
(n=30)

Table 5: Opinion of respondent's regarding
the suitability of quoted price
(n=30)

Accessory code

Accessory
code
Handbag
Cap
Shrug
Belt
Hair band
Footwear
Gloves
Clutch bag
Stole
Necklace

Handbag
Cap
Shrug
Belt
Hair band
Footwear
Gloves
Clutch bag
Stole
Necklace

Frequency (%)
Very good
Good
56.67
36.67
33.33
43.33
50.00
463.67
53.33
363.67
46.67
40.00
53.33
36.67
40.00
33.33
56.67
30.00
53.33
463.67
50.00
40.00

Figures in parentheses indicate percentages

Fair
6.366
23.33
3.33
10.00
13.33
10.00
263.67
13.33
10.00

Price
quoted (`)
390
130
325
195
78
910
105
260
520
75

Frequency (%)
High Adequate Low
20.00
60.00
20.00
10.00
80.00
10.00
6.66
863.66
63.66
86.66
13.33
13.33
76.66
10.00
16.67
66.67
163.67
20.00
60.00
20.00
90.00
10.00
93.3
6.66
23.33
60.00
16.67

Figures in parentheses indicate percentages
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prices for accessories hand bag, cap, shrug,
hair band, footwear, gloves and necklace were
high.
The quoted price of the articles prepared
by finger weaving technique was found to be
adequate as reported by Sunidhi (2004). A
study by Bawa (2006) also revealed that prices
of the prepared accessories were found to be
reasonably by the respondents. It was also
observed hat respondents found the prices of
the innovative articles to be reasonably
(Grewal, 2002).
Assessment of cost effectiveness of the
prepared eco-fashion accessories
The perusal of the Table 6 showed the
assessment of percentage profit of the prepared
accessories. In case of Accessory hand bag,
the cost price was `300 and majority of the
respondents preferred to buy the accessory
for `370 with the profit of 23.33 per cent. In the
case of Accessory cap the cost price was `100
and average selling price was `120 with 20.00
per cent of profit margin. Accessory shrug the
cost price was `250 and average selling price
was `310, leading to a profit margin of 24.00
per cent.
For the accessory belt the cost price was
`150 and average selling price was `195, thus,
a profit margin of 23.33 per cent. Accessory
hair band was having cost price of `60 and
average selling price was `75 and profit margin
of 23.07 per cent. The cost of accessory
footwear `700 and average selling price was
`880 with profit margin 25.55 per cent.
In the case of accessory gloves the cost
price was `80 and average selling price was
`90, with profit margin of 12.50 per cent. In
case the accessory clutch bag, the cost price
was `200 and average selling price was `240
with a profit margin 20.00 per cent. For
accessory stole and necklace the cost price
was `400 and `60 while the average selling
price was `490 and `70 with a profit margin of
22.50 and 16.67 per cent, respectively.
Barua et al. (1997) also concluded that
consumers were ready to pay more than the
estimated cost of products. It is evident from

Table 6: Opinion of respondents regarding
the suitability of quote d cost price and
expected selling price of the accessory
(`unit-1)
Accessory
Handbag
Cap
Shrug
Belt
Hair band
Footwear
Gloves
Clutch bag
Stole

Cost
price
300.00
100.00
250.00
150.00
60.00
700.00
80.00
200.00
400.00

ASP

Z-value

370.00
120.00
310.00
185.00
75.00
880.00
90.00
240.00
490.00

9.49*
5.19*
9.93*
16.06*
10.13*
14.87*
4.97*
9.70*
7.87*

Profit
(%)
23.33
20.00
24.00
23.33
23.07
25.55
12.50
20.00
22.50

*

Significant at 5 per cent

the results that the profit margins in ecofashion accessories vary accessory to
accessory. Depending on the design,
accessories and embellishments, 12.50 to 25.55
per cent profit can be earned by preparing
these accessories.
As for all the accessories there was
significant difference between cost price and
average selling price (average selling prices
were significantly more). The prepared ecofashion accessories were acceptable and even
the consumers were ready to pay more than
the expected selling price. Thus, the
hypothesis the eco-fashion accessories
developed from waste of zari/brocade fabrics
were cost effective and accepted by all the
respondents.
The high acceptability and profit margins
of the accessories made with zari/brocade
fabrics waste showed that these are
commercially viable. When these accessories
would be manufactured commercially, then the
cost of production will reduce and profit
margins will increase, so if the calculated per
cent profit is positive and ranged between
12.50 to 25.55 per cent than the developed
accessories are said to be commercially viable.
Kaur (1999) and Grewal (2002) also reported
that it was possible to earn 20 to 81.5 per cent
and 87 to 37 per cent profit respectively by
making the craft articles based on the
preferences of consumers.
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CONCLUSIONS
The ten most preferred designs were
selected for construction and then after the
constructed of eco-fashion accessories were
shown to sub sample of 30 respondents to
assess their acceptability for design, utility,
overall impact and functional suitability. The
cost effectiveness of the developed
accessories was studied. All the accessories
were accepted by the consumers on the basis
of suitability of design, utility and overall
impact. Average selling price of all the ten
developed accessories ranged between `45 to
`870 and was accepted by majority of the
consumers. In today’s current climate there is
a clear trend towards environmentally-friendly
products and waste fabric of boutiques, not
only in our homes but in what we wear. Even
fashion accessories have come in for an ethical
makeover, with eco-friendly hand bags,
clutches, hairbands, belts, gloves and
footwear, doing their bit in reducing the carbon
footprint.
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A STUDY ON BEHAVIOUR OF MOBILE USERS AT
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ABSTRACT
The present study was conducted to seek the opinion regarding mobile
usage among boarder and non-boarder adolescents. The study was
comprised of 200 adolescents (100 boarders and 100 non-boarders)
belonging to middle socio-economic status in 17-18 years of age range,
randomly selected from two colleges of Punjab Agricultural University of
Ludhiana. A self structured schedule on mobile usage was administered to
assess adolescents’ opinion regarding mobile usage. The results revealed
that a significantly large proportion of boarder students opined mobile
phone as informative but also divided the people whereas non-boarders
felt that it helps to express sentiments and unites the people. A significantly
large percentage of boarders and non-boarders felt that text messaging
impinges writing skills. A greater percentage of boarders and non-boarder
adolescents had a feeling of sadness on the rejection of call and also opined
that there should be age limit to possess a mobile phone.
Keywords: Adolescents, stay/residency, mobile phones, opinions
JEL Classification: C81, C83, D12, O14

INTRODUCTION
Adolescence is a developmental transition
between childhood and adulthood. It is the
period from puberty until full adult status has
been attained and one of the most fascinating
and complex transitions in the life span. In this
period the child moves from dependency to
independency in his behaviour and during this
transition from childhood to adulthood, the
task of development of autonomy has been
considered as an important aspect of
individual’s personality. They are learning
*

Research Scholar and Associate Professor
Department of Human Development, College of
Home Science, Punjab Agricultural University,
Ludhiana-141004
Email: harleenkr.kaur@gmail.com

more about the real world and trying to strive
for both independence from parents and
inclusion in social groups (Santrock and
Yussen, 1984).
One of the most technologically pervasive
influences over the past decade has been the
mobile phone and mobile phone market is the
most vibrant for the years below 25, its usage
is welcomed among all sections of the
population from old age to office executives,
homemakers and students. A quarter of the
population, aged 18-24 are claiming that mobile
phones are more important than TV, MP3 player
and games console. While under-25s are seen
to use their mobile phones mostly for keeping
in touch with their peers, parents use their
mobile phones to keep tabs on their children,
grandparents use theirs to bridge relationships
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with their grandchildren and working
population use it to co-ordinate office work
from home (Heeks, 2008).
Mobile phones help to create an
informative, connected, culturally innovative,
participative and converging society and
contributions to collective welfare of the
individuals via social responsibility (Harsha
and Ratnadiwakara, 2011). Mobile
communication has shown its power for
collective activities as well as on individual
life. Mobile phones also make individuals
available anywhere and anytime, which
changes the way that individuals are choosing
to interact in social settings with others. Many
adolescents believe that they cannot imagine
not having their mobile phone with them on a
daily basis and this is exaggerated in younger
generations as they think that they cannot
imagine themselves without their phones
(Thompson & Julie, 2008). This shows how
younger generation senses of self are tied up
with this technology. Individuals are attached
to their mobile phones, which enables them to
think that they cannot function without their
mobile phone on a day-to-day basis.
Boarders are the students who studies
(college) by staying in the institution staying
place (hostel). Non-boarders are students who
attend college and travel between home and
college everyday. As the science develops new
innovations as well as new products come for
the comfort and help of mankind to lesser
physical and mental labor and input efforts for
a particular task. Overall, the cell phone has
transformed daily life of individuals to such
an extent that it can be thought of as an agent
of social change. As a personalized device, it
has provided individuals with more personal
freedom. Conversely, it has blurred the
boundary between personal and public life.
Together with everyday uses of the cell phone
as a communication device, the gadget has
become a fashion tool, a device to shape
individuals’ identity and prestige, creating a
new subculture especially in the case of
adolescents (Nurullah, 2009). Boarder students

use mobile phones quite frequently since
reside in hostels or away from home. Nonboarders students too want to be in constant
touch with their family members and friends
since they are out of their homes for the most
active portion of the day while studying in
colleges. The present study was, therefore,
designed to assess the opinion regarding
mobile usage among boarder and non-boarder
adolescents.
RESEARCH METHODS
Sample
The present study was undertaken in two
colleges of Punjab Agricultural University,
Ludhiana. The sample was drawn through
purposive cum random selection. Two colleges
were purposively selected to constitute the
sample and from each selected college
adolescents were randomly drawn. The sample
was comprised of 200 adolescent students in
the age range of 17-18 years, belonging to
middle socio-economic status and who were
using mobile phones. Tools: Socio Economic
Status Scale (Sharma, 2010) was administered
to assess the socio-economic status of the
respondents. A self structured questionnaire
was used to examine adolescents’ opinion
toward mobile usage.
Procedure
The adolescents were literate enough to
write the answer by their own, therefore the
class incharges of the 1st and 2nd year of
selected colleges were approached to clarify
the purpose of the study and selection of
sample. The selected adolescents were
approached in their respective colleges to
assess their opinion about mobile usage
among boarder and non-boarder adolescents.
They were requested to give their responses
and were assured that their identity would be
kept confidential and information provided by
them would be used exclusively for the purpose
of research work.
Statistical Analysis of Data
The data were analysed using various
statistical formulae. Frequency and
percentages were calculated to show the
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distribution of the sample across different
degree/levels with regards to different
variables. Arithmetic mean was obtained by
adding up all the scores and dividing their total
by number of observations. Standard
deviation is the most widely used measure of
dispersion of a series. It is defined as the square
root of arithmetic mean of the squares of
deviations of individual observations from their
arithmetic mean. Z-test was used to observe
the statistical significance in the distribution
of adolescents as per usage of mobile phone.
Chi square test was used to test the statistical
significance as per their frequencies and t-test
was used to study the usage of mobile phone
among boarders and non-boarders.
RESULTS AND DISCUSSION
The perusal of Table1 indicate percent
distribution of adolescents as per feelings
about various features of mobile phone.
Significantly higher percentage of non-boarder
adolescents felt that mobile phones helps to
express sentiments of love and affection
(p<0.01). While in case of boarders,
significantly higher percentage of adolescents
found it to be highly informative (p<0.01). The
findings of this research are in line with the
findings of research by Harsha and

Ratnadiwakara (2011) and Augustine (2013)
that showed mobile phones were highly
informative.
The results presented in Table 2 revealed
that among boarders, 48 per cent of the
adolescents did not opined that parental
interaction was interrupted due to mobile
phones, 24 per cent of the adolescents felt that
parental interaction was interrupted to some
extent by mobile phones, 18 per cent of
respondents agreed that parental interaction
was interrupted due to mobile phones and
only 10 per cent who don’t find personal time
with the parents interrupted due to social
bonding enabled by mobile phone. In case of
non-boarders, 46 per cent of the adolescents
never think that the personal time with the
parents interrupted due to social bonding
enabled by mobile phone followed by those
(24%) who agree, to some extent (19%) and 11
per cent of the adolescents who don’t find
personal time with the parents interrupted due
to social bonding enabled by mobile phone.
Table 2: Comparis on in dis tribution of
bo a rde rs a nd no n- bo a rde rs a s pe r
interruption in the parental interaction due
to mobile phones
(Percentage)
Parental interaction

Table 1: Distribution of boarders and nonboarde rs as pe r fe e ling about various
features of mobiles phones
Feeling

Boarders Non-boarders Z-value
(n1=100)
(n2=100)
F1-Motivates to keep 95.00
88.00
1.78NS
in touch with people
F2-Informative
95.00
72.00
4.38**
F3-Allow to express
65.00
93.00
4.86**
sentiments like love
and affection
F4-Helps to pass
80.00
72.00
1.33NS
time
F5-Helps to make
82.00
79.00
0.54NS
close relationships
F6-Helps to relieve
77.00
77.00
your feelings like
stress, guilt, anxiety,
depression, etc.
**Significantat 5 percent level
NS: Non-significant

No
Don't know
Some extent
Yes
Mean
SD
t-value

boarders
(n1=100)
48.00
10.00
24.00
18.00
2.12
1.20
0.52NS

Non-boarders
(n2=100)
46.00
11.00
19.00
24.00
2.21
1.26

NS: Non-significant

These findings are in line with the findings
of previous research by Singh et al. (2013) that
shows highest percentage of adolescents
reported mobile phones helped them to keep
connected with their parents. The results are
also consistent with the findings of YouGov
(2006) who reports that adolescents’ felt their
bonds with their family strengthens with the
using of mobile phones.
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A look at the Table 3 makes it clear that 60
and 54 per cent of the boarder and non-boarder
adolescents had a feeling of sadness on the
rejection of call. The results are also consistent
with the findings of Aoki and Downes (2003)
who reports that adolescents felt sadness on
the rejection of call.
Table 3: Distribution of boarders and nonboarders (who agree) as per the feeling of
sadness on the rejection of call
Particulars
Boarders (n1=100)
Non-Boarders (n1=100)
2

Number
60
54

Percentage
60.00
54.00
0.73NS

As depicted in Table 4 that among boarders
and non-boarders, 29 and 25 per cent of the
respondents felt that they spent longer time
on mobile phones than the intention. The
perusal of Table 4 revealed that 33 and 27 per
cent of boarder and non-boarder adolescents
lied about the time spent on mobile phone,
respectively. This study does not support the
findings of Leung (2008) that reports
adolescents hide or lie about the time spent
on mobile phone.
Table 4: Distribution of boarders and nonboarders (who agree) as per spending time
on mobile phone
Boarders
(n1=100)
29.00

Non-boarders
(n2=100)
25.00

Boarders
(n1=100)
18.00
17.00
11.00
54.00
3.01
1.20
1.52NS

Non-boarders
(n2=100)
14.00
11.00
10.00
65.00
3.26
1.12
-

category of probably there should be age limit
to possess a mobile phone. Following similar
trend among non-boarders, 65 per cent of the
adolescents opined that there should be age
limit to possess a mobile phone, 14 per cent
did not agree, 11 per cent don’t know and only
10 per cent of the adolescents were found who
came in the category of probably there should
be age limit to possess a mobile phone.
Differences were found to be non significant.
This study supports the findings of research
of Anonymous (2007) that shows adolescents
opined that there should be age limit to possess
a mobile phone.
An examination of Table 6 shows that
among boarders, a majority of adolescents
(61%) felt that text messaging impinges writing
Table 6: Distribution of boarders and nonboarders as per feeling that text messaging
impinges the skill
(Percentage)

0.41NS
33.00

Opinion regarding
age limit
No
Don't Know
Probably
Yes
Mean
SD
t-value
NS: Non-significant

NS: Non-significant

Spending longer
period
Yes (%)
2
Hide or lie
Yes (%)
2

Table 5: Opinion of boarde rs and onboarde rs as pe r age limit to posse s s a
mobile phone
(Percentage)

27.00

Impinges the Skill

0.86NS

NS: Non-significant

The perusal of Table 5 gives the
distribution of adolescents as per opinion
regarding age limit to possess a mobile phone
among boarders and non-boarders, 54 per cent
of the boarder adolescents opined that there
should be age limit to possess a mobile phone,
18 per cent did not agree that there should be
any age limit, 17 per cent don’t know and 11
per cent of the adolescents came in the

Boarders
(n1=100)
No
12.00
Don't Know
11.00
Some Extent
16.00
Yes
61.00
Mean
3.26
SD
1.07
t-value
2.38**
Negative Effect on Studies
Yes
2

51.00

** Significant at 5 percent level
NS: Non-significant
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Non-boarders
(n2=100)
14.00
20.00
28.00
38.00
2.90
1.07
43.00
1.28NS

skills followed by those (16%) who felt it to
some extent, 12 per cent of the respondents
opined that it did not impinges the writing
skills. Among non-boarders, 38 per cent of the
adolescents felt that text messaging impinges
writing skills, followed by those (28%) who
felt it to some extent, and only 14 per cent of
the adolescents opined that it did not impinges
writing skills. Differences were found to be
significant among boarders and non-boarders.
Significantly higher percentage of boarder
adolescents (p<.05) felt that text messaging
impinges writing skills. This study supports
the findings of previous research of Fielden
and Malcolm (2008) that shows text messaging
impinges writing skills. Due to this 51 per cent
boarder and 43 per cent non-boarder
adolescents felt that mobile usage had
negative effect on studies.
The perusal Table 7 indicates percent
distribution of adolescents as per opinion
about various outcomes of mobile phone.
Significantly higher percentage (25%) of
boarders as compared to non-boarders (10%)
opined that mobile phone divides the people
(p<0.01). While significantly higher
percentage of non-boarder adolescents (87%)
Table 7: Distribution of adolescents as per
opinion about various outcomes of mobile
phone
(Percentage)
Particulars
Divides the people
Unites the people
Gives you
destructive
information
Constructive
information
Makes life static/still
Dynamic/changing
Gives you a feeling
of rigidness
Feeling of liberation
or flexibility
Make you passive
Active

Boarders Non-boarders Z-value
(n1=100)
(n2=100)
25.00
10.00
2.79***
75.00
87.00
2.16**
34.00
24.00
1.56NS

66.00

76.00

1.56NS

27.00
70.00
17.00

21.00
77.00
23.00

0.99NS
1.12NS
1.06NS

78.00

70.00

1.29NS

27.00
71.00

18.00
78.00

1.52NS
1.14NS

*** and ** Significant at 1 and 5 percent level, respectively
NS: Non-significant

as compared to boarders (75%) opined that
mobile phone unites the people (p<0.05).
Though the differences were non significant,
yet it is observed that in some cases boarder
adolescents scored higher regarding various
outcomes of mobile phone. Among boarders,
78 per cent of adolescents opined that it gives
liberation followed by those (34%) who felt
that it gives destructive information and a same
percentage (27%) of adolescents opined that
it makes life static and passive. Boarder
adolescents scored higher in above written
outcomes of mobile phone than non-boarders.
This study supports the findings of research
of Tully (2003) that shows mobile phones gives
liberation as it make individuals available
anywhere, and anytime, which changes the
way that individuals are choosing to interact
in social settings with others. While in nonboarders, 78 per cent adolescents felt that it
makes you active followed by those (77%) who
opined that makes the life changing, 76 per
cent felt that it gives constructive information,
and 23 per cent opined that gives feeling of
rigidness. In these cases non-boarders scored
higher as compared to boarders.
CONCLUSIONS
Mobile communication technologies are
advancing rapidly. For example, cell phones
with Internet access and multimedia capabilities
are becoming common in parts of the world
such as Europe and Asia. With advances in
technology come changes in users attitudes
toward those technologies. These generate
new social and cultural phenomena. These
social and cultural phenomena may change the
way technology evolves. Users (such as
young people) respond to the technological
advancement (such as cell phones); in return,
the technology evolves based on users
demand.
A significantly large proportion of boarders
opined mobile phone as informative but also
divides the people whereas non-boarders felt
that it helps to express sentiments and unites
the people and also significantly large
percentage of boarders and non-boarders felt
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that text messaging impinges writing skills.
Majority of the boarders and non-boarders
reported that they did not lie about the time
spent on mobile phone, did not spent longer
time on mobile phone than the intention and
mobile phone did not effect their interaction
with parents. A greater percentage of boarders
and non-boarders adolescents had a feeling
of sadness on the rejection of call and also
opined that there should be age limit to possess
a mobile phone.
REFERENCES
Anonymous. 2007. Should there be an age limit on
cell phones? Culled from www.teenink.com.
Aoki, K., and Downes, E.J. 2003. An analysis of
young people’s use of and attitudes toward cell
phones. Telematics and Informatics. 20: 349358.
Augustine, A. 2013. The adoption of mobile phone:
How has it changed us socially. Issues in
Business Management and Economics.1 (3): 4755.
Fielden, K., and Malcolm, P. 2008. Towards a
deeper understanding of cell phones in schools:
Aligning school policy. International Journal
Mobile Learning and Organisation. 2 (3): 216228.
Harsha, S.D., and Ratnadiwakara, A.Z. 2011. Social
influence in mobile phone adoption: Evidence
from the bottom of the pyramid in emerging
Asia. Mobile Telephone Special Issue. 7 (3):1-8.
Heeks, R. 2008. Meet Marty Copper-The inventor
of the mobile phone. BBC. 41 (6): 26-33.
Leung, L. 2008. Leisure boredom, sensation
seeking, self-esteem, and addiction: Symptoms

and patterns of cell phone use in mediated
personal communication. Rutledge, New York,
USA.
Nurullah, A.S. 2009. The cell phone as an agent of
social change. Rocky Mountain Communication
Review. 6 (1): 19-25.
Santrock, J.W., and Yussen, S.R. 1984. Children
and adolescents: A developmental perspective.
Wm.C. Brown Publishers, Dubuque, Iowa52001, US.
Sharma, M. 2010. Socio Economic Status Scale,
National Psychological Corporation, Agra (U.P.)
India.
Singh, B., Gupta, R., and Garg, R. 2013. A boon or
bane for mankind?-Behavior of medical students.
International Journal Innovative Research and
Development. 4 (2): 196-205.
Thompson, L., and Julie, C. 2008. Seen and not
heard? Text messaging and digital sociality. Seen
and not heard? Text messaging and digital
sociality. Social and Cultural Geography. 9 (1):
95-108.
Tully, C.J. 2003. Growing up in technological
worlds: How modern technologies shape the
everyday lives of young people. Bulletin of
Science, Technology and Society. 23 (6): 444450.
YouGov. (2006). The impact of the mobile phone
on the lives of young people. The mobile life
youth report 2006. The Carphone Warehouse.
Culled from www.mobilelife2006.co.uk.

Received: April 09, 2015
Accepted: July 10, 2015

778

Indian J Econ Dev
Volume 11 No. 3 (2015): 779-797

DOI: 10.5958/2322-0430.2015.00087.6
General Article

ECONOMIC GROWTH AND RURAL
TRANSFORMATION IN EASTERN INDIA:
STRATEGIES FOR INCLUSIVE GROWTH
Ranjit Kumar, Uttam Deb, Cynthia Bantilan, N. Nagaraj and M. Bhattarai*
ABSTRACT
There is an emerging consensus that the well-being of rural households
improve with the blending of farm activities with non-farm economic
activities. The diversification of rural livelihood positively impacts the wellbeing of the rural households. Eastern states however remained laggard in
rural transformation due to myriad of endogenous as well as exogenous
factors. With uneven distribution of production assets, poor infrastructure
and governance, low levels of literacy, skills, awareness and connectivity
and limitations of alternative options for livelihood, the high prevalence of
poverty in the region becomes the structural corollary. This paper delves
into its multiple dimensions of rural transformation with focus on selected
eastern states of India. Considering very small landholding of the farmers
and thereby negligible employment elasticity to agricultural growth,
creation of non-agricultural opportunities, diversification, and
transformation of rural economy towards expanding rural non-farm
employment are adjunct to the strategies of managing vulnerabilities
associated to the region bringing meaningful structural change in the rural
socio-economic conditions.
Keywords: Diversification, growth, infrastructure, rural transformation
JEL Classification: E01, F43, J21, L25, O47, Q24, R11

INTRODUCTION
India has witnessed rapid transformation
in the employment structure and source of
income in the past couple of decades, which
has never been seen ever before. Nationally
representative household survey based
studies showed high growth in rural economy
(Hossain, 2004, Hossain and Byes, 2008,
Balagtas et al., 2012, and Papola, 2013) and
relatively faster growth in non-farm sector than
*
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the agriculture sector in rural area. Share of
agriculture sector in India’s gross domestic
product (GDP) has declined from about twothird of the rural national domestic product in
1980-81 to about 14 per cent by 2013-14
(Anonymous, 2013-14). Interestingly, the
decadal population growth in rural area of
agriculture dominated eastern states namely,
Theme paper presented at the Pre-conference
Symposium on “Transformation in Rural Economy
and Employment Opportunities in Eastern India:
Implications for Inclusive Growth”, organized as
part of the 15th Annual Conference of the Indian
Society of Labour Economics (ISLE), held on 17
December 2014 at Ranchi, Jharkhand state.
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Bihar, Jhakhand and Orissa has been the
highest among all the states in India. The share
of agriculture and allied sector in these states
have reduced sharply in recent years, while
more than three-fourth of the population still
resides in rural area and mostly depend on
agriculture and allied activities. During last
decade (2004-2013), share of this sector
declined by about 12 per cent in Bihar and
about 8 per cent in Orissa, while it has
increased marginally in Jharkhand.Although,
the overall state economy during the period,
has grown faster in three states than that of
national average of 7.74 per cent annually.
Albeit, the performance of agriculture and
allied sector have been dismally poor in Bihar
and Orissa as compared to overall economic
growth. The region is endowed with immense
natural resources viz., fertile soil, plenty of
water resources, good rainfall, and minerals
(Jharkhand and Orissa). Yet, it has continued
to remain in the trap of backwardness
withextrem poverty and deprivation. It is
evident that every third person in the region
live in absolute poverty, particulalry in rural
area and lagged behind with respect to all the
development indicators compared to any other
major states of India.
The rural sectors in these states are
primarily net suppliers of primary produce and
generally, the net consumers of secondary and
tertiary goods and services. Usually,
employment in rural labor markets and
agriculture are characterized as casual or
informal, requiring low skill and with low
productivity and returns. Therefore,
development of the rural economy in general
and agriculture sector in particular, is a key
factor for achievinginclusive growth. Inclusive
growth in rural area envisages the change in
economic structure, anchored on productivity
growth in agriculture, involving a movement
of labor away from the traditional sector.It must
focus on small and marginal farmers, landless
labours, and women who face constraints of
capital, land, access to credit market and
modern inputs. Globally, it has been realised

that agriculturalgrowth also causes nonagricultural growth, and has a differential
impact on employment of the unskilled labor,
indirectly reduce economywide labor cost by
keeping food affordable (Lanjouw and
Lanjouw, 2001). Against this backdrop, the key
questions that emerge are- why these states
(Bihar, Jharkhand and Orissa) are in such state?
What are the drivers of change that contributed
to vibrant growth and progress in other states,
but not in eastern states? How the ongoing
rural transformation influenced the income and
livelihood of the rural population? And, finally,
what strategies needs to be adopted for
inclusive growth in rural area of eastern states?
These states are of special significance for
International Crops Research Institute for
Semi-Arid Tropics, as a flagship project on
Village Dynamics Studies in South Asia
expanded to these states in 2009-10, exploring
the dynamics of economic growth and rural
poverty at household level.
Recent Economic Growth in Eastern States
Last one decade (2004 to 2013) has been
consistent growth phase for the eastern states
in India. During this period, 3 poorest states
of the country that is, Bihar, Jharkhand, and
Orissa performed slightly better than or equally
good as compared to the country as a whole.
The year 2004-05 1 is considered to have
structural break in Indian agriculture (Deokar
and Shetty, 2014 and Chand and Shinoj, 2012).
Therefore, overall economic growth and that

1

Several policy measures were introduced to boost
agricultural production and income of the population
depending on this sector. During 2005-06 a National
Horticulture Mission became operational. Much
awaited reform in domestic agricultural marketing
was initiated through the formulation of a model
Agricultural Produce Marketing Committee (APMC)
Act in 2003. The launch of the Bharat Nirman project
in 2005-06 was significant move by the government
to upgrade rural infrastructure comprising six
components, namely, irrigation, electrification, roads,
water supply, housing and telecom connectivity.
Finally, the most vital policy initiative was the targeted
doubling of credit flow to agriculture within a period
of three years, 2004-05 to 2007-08.
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of agriculture and allied sector in three states
were compared for 2004-05 to 2012-13 period
and presented in Table 1. It may be observed
from Table 1 that the Gross State Domestic
Product (GSDP) of these states has grown by
7.5 to 10 per cent annually. These states
individually contributed only 2-3 per cent to
the Gross Domestic Product (GDP) of the
country. The contribution of agriculture and
allied sector in GSDP ofBihar and Orissa has
decreased by 10 and 6 percent respectively,
while in Jharkhand, it has increased marginally.
But, in all three states, its contribution is not
only much lower than that from industry or
service sector, but its growth is also the slowest
in past decade. It gives rise to growing ruralurban divide and rising labour productivity in
two sectors leading to rural-urban migration.
Although, the three states’ economies has
been growing with 8-10 per cent annually since
last one decade, however it has not been the
fastest among all the states. Several other major
states of the country has also grown by more
than 9 per cent during same period like Andhra
Pradesh, Gujarat, Haryana, Maharashtra, Tamil
Nadu, etc. This raises serious doubt of any
possible convergence in economic growth of
eastern states with other major states. Table 2
clearly exhibits that the eastern states were at

the bottom in 2004-05 in terms of per capita
NSDP and even in recent years (2012-13)
continue to remain at the bottom. Other states
like Tamil Nadu, Gujarat, Maharashtra, Haryana
and Sikkim has taken non-comparable lead. Per
capita NSDP (at 2004-05 prices) for Bihar,
Jharkhand and Orissa states increased from
`7914, `18510 and `17650, respectively in
2004-05 to `15650, `28882 and Rs. 25891,
respectively in 2013-14. The overall income of
the population has increased by 98 percent in
Bihar, 56 percent in Jharkhand and 47 percent
in Orissa during this period. Though, these
levels of income were achieved by several
other major states even before 2004-05.
Monthly per capita expenditure (MPCE) is
usually considered as proxy for income of the
household. MPCE in rural area of Bihar,
Jharkhand and Orissa during 2004-05 and 201112 has been estimated across different income
decile of the population using 61st and 68th
Survey Round, respectively of National
Sample Survey Organisation. The results were
also compared with those of other progressive
states like Andhra Pradesh, Tamil Nadu,
Punjab, Maharashtra and Gujarat (Annexure
I). It was observed that income inequality has
increased in all these states in rural area.
Income for the bottom 20-30 per cent

Table 1: Share of major sectors in GSDP during 2004-2013 at 2004-05 prices
(Percent)
Sector
India
Agriculture
Industry
Service
Bihar
Agriculture
Industry
Service
Odisha
Agriculture
Industry
Service
Jharkhand
Agriculture
Industry
Service

2004-05

2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14

16
28
53

15
28
54

15
29
54

14
29
54

13
28
56

12
28
57

12
28
57

12
28
57

12
27
59

12
26
60

27
14
55

25
15
55

27
15
53

24
17
55

24
18
55

19
19
58

20
21
56

21
22
55

19
22
56

17
23
57

11
52
33

12
47
37

13
43
39

12
48
36

15
41
40

12
40
44

11
42
44

13
42
42

13
41
43

13
40
45

19
34
42

18
33
44

17
36
44

16
38
43

15
37
45

16
34
47

15
34
48

13
35
49

14
35
48

13
35
49
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Table 2: Net state domestic product per
capita per annum at current prices
(`)
State
Bihar
Uttar Pradesh
Manipur
Jharkhand
Assam
Madhya Pradesh
Odisha
Meghalaya
Jammu and Kashmir
Chhattisgarh
Rajasthan
Tripura
West Bengal
Mizoram
All India
Nagaland
Arunachal Pradesh
Karnataka
Andhra Pradesh
Himachal Pradesh
Punjab
Kerala
Uttarakhand
Gujarat
Andaman and Nicobar
Tamil Nadu
Maharashtra
Puducherry
Haryana
Chandigarh
Sikkim
Delhi
Goa
Souece: Authors compilation

2004-05
7914
12950
18640
18510
16782
15442
17650
24086
21734
18559
18565
24394
22649
24662
24143
30441
26721
26882
25321
33348
33103
31871
24726
32021
40921
30062
36077
48302
37972
74173
26690
63877
76968

2012-13
27202
33616
36937
40238
40475
44989
49241
52090
52250
52983
59097
60963
61352
63413
67839
70274
76218
76578
78958
83899
84526
88527
92191
96976
97687
98628
10399
114034
119158
141926
151395
192587
200514

population has increased with much slower
rate than those for top 20-30 per cent
population. Therefore, it may be concluded
that in spite of sound agricultural as well as
other sectors’ growth in eastern states, per
capita income is still very low as compared to
other states. Secondly, even if overall
economic growth has been high, the spill-over
effect or trickle-down effect of it has not been
uniform in rural area. Only top 20-30 per cent
of household could ride the economic growth
wave of the states.
Demographic Structure in Eastern India
Broadly speaking, while the demographic
centre of gravity (population pressure) has

been shifting in the northern and eastern
direction in India, the economic centre of
gravity (economic growth) has been moving
in the opposite direction. The western and
southern states have continuously
experienced faster economic growth, while the
northern and eastern states lagged behind. As
a result, the per capita income differentials have
been widening even further (Kurian, 2007).
With a staggering 40 to 49 per cent of total
population in selected 3 eastern states are
under 20 years of age, could turn out to be its
greatest asset-or a demographic disaster if it
doesn’t get appropriate work opportunities.
Bihar is the third largest populated state (8.58
percent) with the highest population density,
while Orissa and Jharkhand has about 3.47 and
2.73 percent of country’s population,
respectively in 2011 (Table 3). Further, more
than three-fourth of total population lives in
rural areas.The continuous and rapid growth
in population in these states also led to further
pushing the population density upward.
Low levels of literacy and skills result in
lower earning capacity and conspire to keep
people in the poverty trap, preventing them
from embarking on new activities to earn
income or build assets (DFID, 2012). Bihar and
Jharkhand suffers badly from such nexus,
where average rural literacy is far below than
the national average. Though, the gender gap
in literacy has been declining over the decades,
still there exists considerable difference (20 per
cent). Furthermore, hardly 17-18 percent of
female population in Bihar and Jharkhand are
literate above primary level. Low level of female
literacy in the region is often associated with
poor access to health and family planning
facilities, poor awareness of proper child care
and other hygienic practices which adversely
affect the productivity of labour and welfare
of the whole family. Although evidence on the
relevance of educational level to farm incomes
varies (Rodriguez and Smith, 1994), the poor
are excluded from well-paid wage or profitable
self-employment opportunities in the non-farm
sectors. In these states, malnutrition among

782

Table 3: Population density and rural demography in eastern states
(Percent)
States

Population
Rural
density population*
2011
2011
Bihar
1102
88.7
(8.58)
Jharkhand
414
75.95
(2.73)
Orissa
269
83.32
(3.47)
All India
382
68.84
(100.00)

Percentage of rural population (2011)
Children (<5 years)
under-weight**
Illiterate
Literate above primary level
Male
Female
Male
Female
2005-06
32
51.1
31.3
16.7
56
32.1

49

30.2

17.8

57

29

42.9

38.9

26.9

41

28.4

44.5

36.1

33.9

47

Source: Census (2011); #NSSO (2014)
*Percentage of total population in the state living in rural areas
**National Family Health Survey (NHFS)
Figures within parentheses indicate percentage population share of the state in total population of India

children below 5 years of age are rampant. It
also affects negatively the future development
and ultimately affecting the labour
productivity.
Land and Agricultural-based Resources
Poverty persists in any region because of
limited and inequitable access to productive
resources, such as land, water, improved inputs
and technologies, easy credit, as well as
vulnerability to drought and other natural
disasters. It is evident from the Table 4, eastern
states are not only predominantly rural in
nature but also have very large share of
marginal farmers (68.2 to 91 percent). Average
size of operational holding of these marginal
farmers in Bihar (0.25 ha), Jharkhand (0.41ha)
and Orissa (0.57 ha) are too small for making it
economically viable for sustaining the
livelihood.Further, the land quality differs

Table 4: Land distribution among marginal
section of the society
Eastern
states
Bihar
Jharkhand
Orissa
India

Percent of marginal
Average land
farmers (<1ha land holding of marginal
holding)
farmers (ha)
91.0
0.25
68.2
0.41
72.2
0.57
67.0
0.38

Source: Census 2011, Agriculture Census 2010-11
Note: Overall average land holding in Bihar, Jharkhand and
Orissa are 0.39 ha, 1.17 ha and 1.04 ha, respectively.
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widely among these small holdings(von Braun
et al., 2009). In Punjab, even households with
holdings up to 4 ha find it increasingly difficult
to meet their living expenses from farming
alone (Singh et al., 2007 and Singh and Bhogal,
2014). Chand et al. (2012) also cautioned that
if agriculture were to be the sole source of
livelihood, a majority of the households
cultivating such tiny pieces of land would be
poor.
Basic and Rural Infrastructure in Eastern
States
Structural transformation in any region
depends largely on the availability and
accessibility of different infrastructure in the
region. Chakraborty and Guha (2009)
constructed composite index of various
infrastructure-related variables and ranked all
the states in India. It was observed that
eastern states ranked most poorly among all
the 20 major states in all the parameters (Table
5).
Bihar, Jharkhand and Orissa have been
deficient in physical infrastructures like
electricity connectivity, pucca drainage
system, drinking water, canal and tube wells,
the distance from metalled roads and banks.
These states are also way behind in terms of
social infrastructure like access to veterinary
hospital, primary health centres, primary and
secondary schools, vocational training

Table 5: Ranking of eastern states in terms of infrastructure and public-private supports
State

Bihar
Jharkhand
Orissa
Andhra Pradesh
Punjab
Tamil Nadu

Score in Physical Score in reach of Score in Presence
and social
Govt Support
of Private
infrastructure
Programmes
Initiatives
1.75
2.2
0.69
(19.00)
(16.00)
(18.00)
1.84
1.14
0.15
(18.00)
(19.00)
(20.00)
1.48
3.92
0.73
(20.00)
(12.00)
(17.00)
3.73
6.52
6.94
(11.00)
(4.00)
(3.00)
6.08
1.55
3.18
(3.00)
(17.00)
(12.00)
5.06
6.36
7.36
(4.00)
(5.00)
(2.00)

Overall Score

1.8
(18.00)
1.51
(20.00)
1.74
(19.00)
5.04
(4.00)
4.53
(6.00)
6.2
(3.00)

1*

Rural persons
below poverty
line, % (2011-12)
34.06
(778.00)
40.84
(748.00)
35.69
(695.00)
10.96
(860.00)
7.66
(1054.00)
15.83
(880.00)

Source: Chakraborty and Guha (2009)
Planning Commission (2013)
Figures within parentheses indicate the state's rank in respective category.
1
Figures within parentheses indicate rural poverty line i.e. per capita expenditure (Rs per month)

*

centres, etc. Similarly, coverage of government
support programmes on creation of
employment and presence of private initiatives
in the states like reach of self-help groups
(SHGs) and co-operatives were considered for
ranking of the states. These facilities together
are capable of improving the livelihood
condition of rural population owing to the
potentially lower transaction costs and
development of opportunities for non-farm
sectors. In Punjab, it may be observed that if
very good infrastructure only is ensured,
poverty can be reduced even without much
presence of other government programmes and
private initiatives like SHGs or co-operatives.
As can be observed from Table 6, the
selected states have about 3-4 per cent each
of total net sown area of the country, barring
Jharkhand. However, it hardly share 3 per cent
of total surfaced road in India, less than 0.5
percent of total electricity consumption in
agriculture, less than 5 percent of total
institutional credit disbursed in agriculture and
allied sector and equally dismal spread of
number of factories, which could have
stimulated the non-farm employment in the
region. Besides, condition of irrigation
particularly in Jharkhand and Orissa states, is
more precarious, restricting the growth of

profitable crop diversification towards high
value crops. Near absence or poor coverage
of these variables usually raise the cost of crop
production, the transaction cost and the cost
of credit for all purposes.
Table 6: Share of different resources of
eastern states in India
(Percentage)
Particulars
NSA of India
(2010-11)

Bihar Jharkhand Orissa
3.71
0.77
3.31

India
100
(141.6)*

NIA of India
(2010-11)

4.76

0.2

2.01

100
(63.6)*

Length of surface
road (2011)
ECA, (2010)

2.44

0.7

2.51

0.31

0.06

CDA, -2012

2.33

0.78

No. of factories,
(2011)

1.49

1.17

100
(2.34)*
0.14
100
(126377)**
1.58
100
(`583340
crores)
1.23
100
(217554)

Source: Census, 2011; Agricultural Statistics at a Glance,
2013; Basic Road Statistics of India, Govt. of India (2012);
Reserve Bank of India; Ministry of Labour & Employment,
Govt. of India.
Figures within parentheses are respective total for India
NSA- Net sown area; NIA- Net irrigated area; ECAElectricity consumption in agriculture; CDA- Credit
disbursement in agriculture
*
mha, ** GWh
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There are long-standing debates on the
viability and the role of small farms in economic
development (Schulz, 1964, Von Braun and
Kennedy, 1995 and Hazell et al., 2010).
Moreover, the optimal farm size is considered
the one under which labour productivity of
the agricultural sector approaches that of the
non-agricultural sector, given the same quality
of labour. On the other hand, according to
NCAER (1996), nearly 70 per cent of the
landless wage earners and nearly 45 per cent
of the marginal farmer households in India live
below poverty line. Despite all the challenges
smallholders face, they continue to increase
in number across India, particularly in eastern
region. There are about 20 million farmers today
who farm less than one ha of land in three
states (14.74 million in Bihar, 1.85 million in
Jharkhand and 3.37 million in Orissa out of
92.36 million in the country) and struggling to
make an adequate living from farming.
Although, there is a lot of regional variation,
the overwhelming story is, rising marginal
farms, shrinking farm sizes and increased
income diversification. Despite significant
growth at macro-level (NSDP or GSDP), there
is no sign of farm consolidation in eastern
states. Rather, small farmers are further
fragmenting and becoming marginal farmers
while marginal farmers are migrating to cities
or diversifying into non-farm activity.
However, transitions to such a state can take a
longer time due to institutional rigidities,
transformation risk, and policies.
Appropriate communication technologies
is considered to be one of the best leveller in
the way of inclusive growth of any economy.
The Internet and related information and
communication technologies (ICTs) have the
potential to play a pivotal role in helping
achieving more inclusive innovation and
development. According to Census 2011,
Bihar, Jharkhand and Orissa states ranks
lowest among all the states in terms of
computers and internet penetration. Only 7.1
percent household has computer and less than
one percent have internet connection in Bihar

state. While in Jharkhand and Orissa,
households having computers account for 6.9
and 5.1 percent, respectively and with internet,
it further reduces to 1.5 and 1.4 percent,
respectively as compared to national average
of 3.1 percent (Table 6). With a very low
awareness level, several benefits of internet in
eastern India seems to be in its infancy and
there is a pressing need to educate and inform
the user of the benefits of the internet services
to drive the growth of internet usage.
Rural Transformation- Multiple Dimensions
Eventually, the diversity of production and
economic activities of the people results into
income flows from diverse sources. Even in
the heartland of Green Revolution ( Punjab
and Haryana), rural people who had prospered
with the revolution and were connected closely
to the market economy also aspired to go
beyond the village (Jodhka, 2014). The agrarian
economy could not satisfy their aspirations
for social and cultural mobility. The surplus
they generated from agriculture went into
education, urban trade and other nonagricultural activities.
During past 10 years, the transformation
in the economy of 3 eastern states took
different forms as compared to national
average (Table 7). Bihar has been traditionally
agricultural based economy. But share of
agriculture in state’s economy has declined to
one-fifth in 2013-14, however, still 70 per cent
of the workforce are engaged in agriculture
and allied sector. Thus, the difference between
these two remain constant (around 48-50
percent). The share of agriculture and allied
sector in the GSDP of Jharkhand and Orissa
both are about 13 per cent in 2013-14, but the
trend has been opposite. In Jharkhand, the
sector has grown faster than rest of the sector,
therefore its share has improved slightly, while
workforce dependent on it has come down to
about 58.81 per cent. On the other hand, in
Orissa, share of agriculture sector came down
but the workforce dependence on it has not
shifted significantly. In comparison to this
trend, the difference between share of
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Table 7: Share of agriculture and allied sector in state gross domestic product and
employment during 2004-09 to 2013-14
(` at 2004-05 prices)
2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14
Bihar
Per capita NSDP
Agri-GSDP
Total GSDP
Share of Agriculture
in GSDP, %
Employment share of
farm-sector, %
Share of agriculture in
economy minus share
of employment, %
Jharkhand
Per capita NSDP
Agri-GSDP
Total GSDP
Share of Agriculture
in GSDP, %
Employment share of
farm-sector, %
Share of agriculture in
economy minus share
of employment, %
Orissa
Per capita NSDP
Agri-GSDP
Total GSDP
Share of Agriculture
in GSDP, %
Employment share of
farm-sector, %
Share of agriculture in
economy minus share
of employment, %
All India
Per capita NSDP
Agri-GSDP
Total GSDP
Share of Agriculture
in GSDP, %

7914
20673
77781
26.58

8223
19299
77908
24.77

9967
24578
90095
27.28

11051
22769
95274
23.90

13728
25435
106857
23.80

15457
22076
113248
19.49

19187
26367
130173
20.26

22913
29448
142646
20.64

28774 33459
31893 30890
164121 178597
19.43
17.30

76.60

75.24

73.91

72.60

71.32

70.06

68.82

67.60

66.40

65.23

-50.02

-50.47

-46.63

-48.71

-47.52

-50.56

-48.56

-46.96

-46.97

-47.93

18510
6795
59758
11.37

18326
7023
57848
12.14

19789
7995
59226
13.50

24789
8462
71377
11.86

25046
10198
70129
14.54

28223
9251
77240
11.98

34721
9722
89491
10.86

38760
12335
97896
12.60

44045 50125
13432 14626
105597 114392
12.72
12.79

67.30

66.30

65.31

64.34

63.39

62.44

61.51

60.60

59.70

58.81

-55.93

-54.16

-51.81

-52.49

-48.84

-50.47

-50.65

-48.00

-46.98

-46.03

17650
14604
77729
18.79

18846
15110
82145
18.39

22237
15350
92701
16.56

27735
16169
102846
15.72

31416
16450
110812
14.84

33029
18009
115851
15.54

39537
18423
125131
14.72

41876
17370
129864
13.38

49241 54241
19580 18889
140367 148226
13.95
12.74

67.20

66.48

65.76

65.05

64.35

63.66

62.98

62.30

61.63

60.97

-48.41

-48.08

-49.20

-49.33

-49.51

-48.12

-48.25

-48.92

-47.68

-48.22

24143
27131
31206 35825
40775
46249
54021
61855 67839 74920
476324 502996 523745 556956 555442 557715 610905 643543 649424 681412
2971464 3253073 3564364 3896636 4158676 4516071 4918533 5247530 5482111 5741791
16.03
15.46
14.69
14.29
13.36
12.35
12.42
12.26
11.85
11.87

Employment share of 70.80
farm-sector, %
Share of agriculture -54.77
in economy minus
share of
employment, %

69.80

68.82

67.85

66.89

65.95

65.02

64.10

63.20

-54.34

-54.12

-53.55

-53.53

-53.60

-52.60

-51.84

-51.35 -50.44

agriculture in India’s economy and workforce’s
dependence on it has declined by 5 percentage
point, exhibiting healthy sign.
Rural Employment Diversification
According to the 2004 NCAER-University
of Maryland India Human Development

62.30

Survey, nearly one-half (48 percent) of the
income of the average rural household comes
from non-farm earnings (Dubey, 2008). This is
true also of farming households for whom the
share of their income from non-agricultural
activities (46 percent) matches the contribution
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of agricultural incomes (Cai et al., 2008). The
policymakers in developing countries
increasingly recognise that diversification in
the structure of rural employment holds the
key to reducing unemployment and poverty.
This is associated with a shift of the workforce
from the farm sector to nonfarm sectors of the
economy. Many economists have focused on
structural shifts in employment patterns. Bhalla
and Hazell (2003) showed that economies
experience shifts in their structure of
employment. A major reason for this is that the
agricultural sector in many countries is in
trouble from declining employment elasticity,
falling productivity, and shrinking returns
(Singh et al., 2007).
Even in the selected eastern states, the
share of the cultivators in total active
population employed in agriculture is declining.
Still agriculture plays quite substantial role in
employment, more than three-fourth in rural
areas. This complicates the already existing
precarious situation as agriculture is providing
much lower incomes and wages than other
sectors, whereby the poorest households in
the region are predominantly employed in
agriculture. Even labour farm productivity in
these states are much lower than that of in
other states (Reddy et al., 2014 and Basu and
Nandi, 2014).
From Table 8, it can be observed that in
most recent years, more employment
opportunities emerged in non-farm sector
particularly in Bihar and Jharkhand, while in
Orissa, it has slowed down.
Table 8: Change in percent share of nonfarm employment in rural eastern states
State
Bihar
Jharkhand
Orissa
All India

1993-94 to 2004-05 2004-05 to 2011-12
8.05
11.77
9.12
13.20
11.98
8.54
5.73
13.35

At all India level also, the percent change
in share of non-farm-employment during 200405 to 2011-12 has been faster than that in 199394 to 2004-05.

In eastern states, most of the increase in
workforce over past one decade has come from
rural area. From Table 9, it can be inferred that
the increase in labour force were mainly
absorbed as agricultural labourers and
remaining as daily wage labourers,
construction and other service sectors.
Table 9: State-wise change in number of
workers in in the selected states during
2001 and 2011
('000)
Particulars

Bihar

Jharkhand Odisha

All
India
3265.1 79508.6
(77.08) (48.60)

Increase in total number 6750.4
2989.2
of workforce
(83.06)
(73.85)
Change in total number
of rural workforce
Male
1022.6
498.8
694.5 8336.6
Female
965.4
286.3
292.8 5492.8
Change in rural
agricultural workforce
Male
-711.8
-134.8
8
-3636.8
Female
-285.6
28.7
-175.5 -6114.5
Male
3640.8
818
865.4 23224
Female
1045.5
710.6
831.6 11339.2
Source: Census of India, 2001; 2011.
Figures within parentheses indicate percent share of rural
labour force in increase in total labours in 2001-2011

Interestingly, the number of cultivators
has come down significantly in all 3 states,
however with different patterns. In Jharkhand,
male cultivators have declined, while in Orissa,
number of female cultivators has come down
drastically. Second important trend is even
among agricultural labours, the number of male
labours have increased more than the female
labours. It indicates that recent trends of
reverse migration taken place in Bihar has
added to agricultural labour force pool. But
more disturbing picture is highlighted in Table
10, which states that over the years, use of
human labour has decreased in cultivation of
all the crops in 3 states. In other words, rise in
agricultural labour on one hand and drop in
per hectare labour use in crop cultivation
indicates the underemployment of agricultural
labour in rural area of eastern states.
Farm Diversification
The eastern states supports more than 85
per cent of small and marginal farmers, who

787

Table 10: Declining labour use in crop production in selected states
(hrha-1)
Crops
Bihar
Paddy
Wheat
Maize
P.Pea
Gram
Lentil
Potato
R/Mustard
Odisha
Paddy
P.Pea
Moong
Nigerseed
Sesumm
Bloackgram
Jute
Cotton
Groundnut
Jharkhand
Paddy
Wheat
Maize
Gram
Lentil
Potato

2004-05

2005-06

2006-07

2007-08

2008-09

2009-10

2011-12

874.87
404.06
660.84

831.32
399.93
670.49
709.74
286.42
321.13
1198.3

839.59
384.73
661.47
534.84
273.24

770.62
367.37
686.32
399.81
210.8
268.14
1037.44

796.51
438.67
578.24
451.59
356.6
284.86
1043.7
519.82

767.68
410.68
562.8
385.21
398.8
321.91
1157.73
486.11

797.03
388.73
570.46
167.33
240.61
257.3
711.66
491.67

1046.27
514.88
362.48
289.21
533.69
392.79
1570.88

1059.53
443.74
336.44
295.25
467.28
358.79
1594.82
1327.32
957.56

1061.59
392.01
346.55
299.8
440.75
363
1596.78
1393.8
1073.67

470.62
340.86
428.02
398.54
353.89
1558.06
1346.25
946.39

788.75
452.18
795.22
345.95
368.9
957.07

755.97
460.08

748.72
400.27

778.92
303.8

274.62
290.67

262.32
283.18

213.74
302.89

1088.43
349.15
271.14
410.12
321.78
1291.51

818.88
506.6
287.16
1291.98

1111.84

1044.3
488.26
352.67
261.68
451.38
374.3

1057.85

805.46
405.05
573.82
305.23
391.8
1100.12

783.64
422.04
614.72
349.59

333.4
262.67
528.46
380.05
1369.15

Source: Directorate of Economics & Statistics, Ministry of Agriculture, Government of India, New Delhi

remain attached to their tiny piece of lands, as
it is the only asset they own. Besides, livestock
have been an integral and important
component of India’s agricultural economy. It
has a synergistic relationship with crop
production, and in turn provide draught power
and manure for cropping activities. They also
assume the role of a financial institution-a living
bank with offspring as interest-and are an
insurance against income shocks (Birthal and
Negi, 2012).
From Table 10, it is clear that sectoral
diversification within agriculture and allied
sectors is similar in eastern states as compared
to any other developed states, as
diversification index (Simpson Index) varied
in very narrow range of 0.7 in Punjab to 0.88 in
Gujarat. It also didn’t change much in the span
of last 6-7 years across the states. It indicates

that the eastern states which are dominated
by marginal farmers have limited scope for
diversifying their crop portfolio. Although,
non-farm diversification is taking place, for
instance, livestock sector in Bihar as well as in
Orissa and fisheries in Jharkhand has provided
good support to the state economy.Growth in
value of output from agriculture, fruits &
vegetables, livestock and fisheries has been
positive and high, particularly in Jharkhand
and Orissa states. Jharkhand state has
witnessed phenomenal growth in fruits and
vegetables production, livestock and fisheries,
though with high variability. Although, the
growth in Bihar has been relatively slow but
these sectors are growing consistently.
Moreover, during 2004-2010, the growth in all
the agriculture and allied sectors have been
very good in all the major states.
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Table 11: Farm sector diversification and growth of different sectors in eastern states
versus their major states
State

Bihar

Diversification index
(Simpson)
2004-05 2010-11
0.788
0.773

Jharkhand

0.794

0.794

Orissa

0.808

0.814

Andhra Pradesh

0.849

0.836

Gujarat

0.882

0.87

Haryana

0.775

0.758

Maharashtra

0.868

0.888

Punjab

0.701

0.703

Tamil Nadu

0.842

0.816

All India

Growth rates of value of output from different sources, %
(2004- 2010)
Agriculture Fruits and vegetables Livestock
Fisheries
3.5
2.5
4.6
2.2
(8.60)
(6.50)
(9.70)
(5.70)
5.4
4.6
4.5
17.9
(15.80)
(18.40)
(12.40)
(33.60)
3.3
4.1
10.2
4.6
(7.70)
(10.00)
(21.10)
(10.10)
3.2
5.3
4.8
4.5
(7.30)
(11.20)
(10.20)
(9.50)
5.1
9.8
6.2
6.5
(13.50)
(18.80)
(13.40)
(14.00)
3.2
8
6.3
3.1
(12.50)
(17.10)
(13.10)
(10.10)
2.7
5.2
6.1
14.7
(7.60)
(11.80)
(12.70)
(28.50)
4.3
0
4.4
0.6
(13.30)
(5.70)
(9.40)
(5.80)
2
10.9
1.7
3.1
(5.90)
(23.70)
(3.70)
(8.40)
2.7
3.8
8.3
4.8
(6.80)
(9.90)
(18.90)
(13.20)

**at 2004-05 prices
Figures within parentheses are Coefficient of Variation during 2004-2010
Note: VOP from Agriculture excludes livestock, fisheries and forestry

Table 12 provides the contribution of
different sectors in the agricultural sector’s
value of output during 2004-2010. There is a
wide interstate variation in the contribution of
livestock to the gross value of output from
agricultural sector. The livestock sector
generated 50 to 65 percent of the agricultural
Table 12: Value of output from agriculture
and allied sector in eastern states versus
other major states for the period 2004-2011
(at 2004-05 prices)
(`000' crores)
State
Agri
Bihar
17.73
Jharkhand
5.92
Odisha
17.47
Punjab
28.21
Haryana
20.05
Gujarat
34.12
Maharashtra
56.71
Andhra Pradesh 44.64
Tamil Nadu
22.83
F&V: Fruits and vegetables

F&V Livestock Fisheries
7.19
12.21
1.33
2.85
2.85
0.28
8.16
4.42
1.50
2.60
13.95
0.35
1.99
9.53
0.22
6.25
12.36
2.30
16.35
15.23
1.75
11.29
24.50
9.03
8.07
11.55
3.00

output in Bihar and Jharkhand state. Among
states that had already a high share of output
from livestock (greater than the all-India
average), like Bihar and Punjab experienced a
rapid increase. Among states that had a low
share of output from livestock in the early
1990s, like Orissa, Andhra Pradesh, Gujarat,
and Karnataka realised a moderate to
significant improvement. This indicates the
importance of livestock in generating
sustainable agricultural growth. Birthal and
Taneja (2006) reported reduction in rural
poverty being more responsive to growth in
the livestock sector than growth in the crop
sector. Evidence from other developing
countries also suggests that livestock can
serve as an important pathway to poverty
reduction. From a study of poultry producers
in south Asia, Dolberg (2003) concluded that
animal husbandry can be an entry point for
reducing poverty among landless and near
landless households.
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More surprising, the net sown area as well
as gross cropped area is declining very fast in
3 states in recent years due to exponential
growth in diversion of land from farm to nonfarm sector, which has never been observed
before for any other states (Table 11).This is
cause of concern as large proportion of the
rural population in the region still depend on
agriculture directly or indirectly. Within crops,
the crop productivity of major crops in eastern
states have not reached to the level of that in
other progressive states like Punjab, Haryana,
Andhra Pradesh and Tamil Nadu. Even then,
the region started showing fatigue, as the yield
growth in recent years for rice, wheat, maize,
pulses, etc. became very slow or in some cases
negative. Area under paddy, maize, gram and
rapeseed-mustard has squeezed in Bihar
during 2001-2009, while in Jharkhand and
Orissa, area under paddy has seized to expand.
On the yield front, paddy yield has stagnated
in Bihar and, yields of maize, gram, rapeseedmustard as well as vegetables in Jharkhand
started declining. Orissa state has shown good
resilience in recent years as the crop yield has
been improving in the range of 2-5 per cent
annually (Table 13).
It is believed that for transformation of
agriculture and rural area per se, there is a need
for growth in non-agriculture sector also
(Visaria et al., 1994 and Acharya and Mitra,
2000). In other words, the solution for low
income region lies in growth of non-agriculture
sector in order to absorb surplus labour in

agriculture.Vaidyanathan (1986) found a
positive association between the
unemployment rate and the incidence level of
rural non-agricultural employment in states. He
argues that in a situation where the labour
absorptive capacity of agriculture becomes
limited and the urban industrial sector is not
able to accommodate the ever-growing labour
force, the non-farm sector tend to act as a
sponge for the surplus labour. The rural nonfarm sector thus acts like a residual sector in
which rural workers concentrate on account
of their distress conditions. This is popularly
known as the push phenomenon or distress
hypothesis which was subsequently,
supported by several scholars. The above
discussion suggests that pull as well as pushrelated factors promote rural non-farm
employment (RNFE) growth. These labour
needs to be trained for more skilful work, as
more than 30 per cent of rural population in
these states are still illiterate. RNFE is
especially dynamic with farm households
diversifying into the sector to increase income
(Binswanger-Mkhize, 2013). Moreover, the
rural transformation should help men and
women build assets and develop their skills
so that they can access new opportunities for
income generation and employment. Though,
supportive policies, robust institutions and
reliable services (micro-credit, veterinary and
crop advice, markets, etc.) are essential for
inclusive growth and to increase people’s
participation in development.

Table 13: Crops yield growth in selected states during 2001 -2011
(%)
Crop

Area growth
0-2
2-5

-ve
Paddy
BH, JH, OR
Wheat
BH, OR
Maize
BH
Gram
BH
Rapeseed-Mustard
BH
OR
Potato
*Vege-tables

OR

BH

>5

JH
JH

-ve
BH
JH
JH
JH
JH

JH
BH, JH, OR

BH, JH
JH, OR

JH
JH, OR
OR

Yield growth
0-2
2-5
JH, OR
BH
OR
BH
BH, OR
BH, OR
BH, OR

Note: For Bihar (BH) and Jharkhand (JH), 2001 to 2009 taken while for Orissa (OR), 2001-2010 was considered
*For vegetables, data are available for 2005-2012 in case of Bihar and 2010-2013 for Jharkhand and Orissa
Gross cropped area in Bihar (-0.6 %), Jharkhand (-4.05 %) and Odisha (-4.96 %) was declining.
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>5

JH, OR

Some Evidences from Village Dynamics
Studies
The present study of Village Dynamics
Studies in South Asia (VDSA) piloted by
International Crops Research Institute for
Semi-Arid Tropics (ICRISAT) expanded to
eastern India in the year 2010. Two districts in
3 eastern states each- Bihar, Jharkhand and
Orissa, were selected and 2 villages from each
selected district were considered for
observation and collection of longitudinal data
from selected 40 households in each village. A
resident investigator posted in the village
collects information on continuous basis.
Table 14 presents the average operational
holding with different category of households
alongwith the number of plots. The
households with less than 0.5 acre land were

considered under landless class. It appears
that within two years, the operational holding
of landless and small holding class has
increased in all 3 states, which were taken on
lease from medium and large farmers. However,
the fragmentation of holding restricts the
landless and small holders to get the benefit
of economy of scale in field operations.
One of the key findings emerged from 3
years observation that there are not a single
household who completely depends on crop
production only for their livelihood. They
diversify their income sources into livestock,
wage income, small business (shop), service
provider or salaried job in nearby market.
Income from all the sources increased during
last 3 years, however the absolute income as
well as increase in income has been slowest in

Table 14: Average operational holding in VDSA villages in Eastern India
(Acre)
State

Bihar
Jharkhand
Odisha

Landless
farm
0.13
(1.00)
0.38
(2.00)
0.73
(1.00)

Small
farm
1.04
(5.00)
0.89
(4.00)
1.36
(3.00)

2010
Medium
farm
1.94
(7.00)
1.65
(4.00)
2.98
(4.00)

Large
farm
6.3
(11.00)
5.51
(5.00)
5.98
(5.00)

Landless
farm
0.28
(2.00)
0.48
(2.00)
1.77
(2.00)

2012
Small
Medium
farm
farm
1.22
1.67
(6.00)
(7.00)
1.26
1.84
(4.00)
(5.00)
1.41
2.87
(3.00)
(4.00)

Large
farm
5.09
(11.00)
4.03
(6.00)
5.25
(5.00)

Figures within parentheses indicate average number of plots under respective category

Table 15: Averages annual income from all sources in VDSA villages in Eastern India
(`household-1)
State
Bihar

Jharkhand

Odisha

Particilars
Crop production
Livestock
Farm labour
NF labour and business
Salaried
Crop production
Livestock
Farm labour
NF labour and business
Salaried
Crop production
Livestock
Farm labour
NF labour and business
Salaried

2010
31823.70
10565.40
10006.88
41925.50
145243.82
3587.30
2914.36
2309.72
33285.31
90900.00
9373.33
4885.34
11272.41
26892.37
65940.11

2011
43141.70
11203.92
14420.38
54927.24
176576.94
13023.49
1437.53
5087.62
46563.87
109717.78
15442.13
5048.34
13610.08
35102.78
106019.42

Wages income including salaried job, farm and non-farm Income & others (Temporarily wage income)

791

2012
51535.74
9709.95
16628.40
67838.77
198742.86
16005.37
1256.42
5240.17
63597.50
141027.59
41816.16
4399.41
18541.91
43119.09
99687.10

crop as well as livestock sector. Even income
from farm wage also is very low and slow.
Instead, many household members are joining
salaried job or doing business in daily
commutable market (Table 15). The trend is a
clear evidence of discernible expansion of nonfarm employment in the village economy.
The perusal of Table 16 also substantiate
the declining interest of farmers of Bihar in
crop production as cropping intensity has
come down significantly in the recent year,
while same has increased in Jharkhand state.
Though, in Orissa, there is no significant
difference.
Rural transformation taking place in rural
area of eastern India is more visible in Table
17, which highlights the shift in occupational
preferences by the rural population. It may be
observed that in Bihar, about 10 per cent of
farmers, who were earning their livelihood from
farming have left farming by the year

Table 16: Cropping inte ns ity in VDSA
Eastern India
(Percent)
Farm category
2010
Landless labourers
Small farmers
Medium farmers
Large farmers
2011
Landless labourers
Small farmers
Medium farmers
Large farmers
2012
Landless labourers
Small farmers
Medium farmers
Large farmers

Bihar Jharkhand

Orissa

200
229
225
213

130
115
107
105

139
134
134
124

165
189
183
178

143
160
152
151

119
124
129
116

153
144
141
143

196
199
198
195

110
110
104
102

2012.Similar is the case with farm labours, who
are preferring to work in non-farm activity.

Table 17: State-wise occupational mobility matrix, 2010 versus 2012
Occupation

100 %
Farming
Farm Business Salaried
Caste
Non-farm Livestock Other
(2010)
labor
job
occupation
labor
NF*
Bihar: 2010 versus 2012
Farming
109
90.8
0
0
2.8
0.9
0.9
0
4.6
Farm labor
10
0
70
0
0
0
30
0
0
Business
12
0
0
83.3
8.3
0
0
0
8.3
Salaried job
68
4.4
0
4.4
83.8
1.5
2.9
0
2.9
Caste occupation
3
0
0
0
0
100
0
0
0
Non-farm labor
80
1.3
2.5
6.3
6.3
3.8
80
0
3.8
Livestock
5
0
0
0
20
20
0
60
0
Other NF
10
20
0
0
30
10
10
0
30
Jharkhand: 2010 versus 2012
Farming
152
79.6
1.3
0
2
0.7
15.8
0
0.7
Farm labor
12
8.3
33.3
0
0
0
58.3
0
0
Business
7
14.3
0
71.4
14.3
0
0
0
0
Salaried job
20
5
0
0
80
0
10
0
5
Caste occupation
5
0
0
0
0
100
0
0
0
Non-farm labor
51
5.9
0
2
3.9
0
88.2
0
0
Livestock
1
0
0
0
0
0
0
100
0
Other NF
1
0
0
0
0
0
100
0
0
Odisha: 2010 versus 2012
Farming
120
81.7
5.8
1.7
1.7
1.7
5
0
2.5
Farm labor
48
14.6
54.2
10.4
2.1
0
12.5
2.1
4.2
Business
17
5.9
0
88.2
0
0
5.9
0
0
Salaried job
34
11.8
0
5.9
76.5
0
2.9
0
2.9
Caste occupation #
2
50
0
0
0
50
0
0
0
Non-farm labor
34
5.9
14.7
0
5.9
0
73.5
0
0
Livestock
4
25
0
25
0
0
0
50
0
Other NF
14
0
0
0
14.3
0
14.3
7.1
64.3
*Other NF - Other Non- Farm work (Private contract job, Retired, Searching job "unemployed", Daily wages job)
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However, the trend is not the same in other
two states. In Jharkhand, on one hand, some
of the farmers have shifted their main
occupation away from farming, while new
generation of farmers are turning to this sector
from erstwhile small business, farm labour and
non-farm labour category. Similar trend is true
in Orissa, where significant number of rural
folks who were earlier engaged in different
kinds of non-farm activities are getting
interested in farming.
Different government programmes
launched by central as well as state
governments play important role in rural
transformation. There are several programmes
which are meant for either crop/livestock
productivity improvement, asset creation or
social protection. However, all are not widely
spread with similar enthusiasm everywhere. In
the study area of eastern India, it may be noted
that there are only few programmes particularly
related to productivity improvement, which are
implemented in all the villages. Interestingly,
programmes like KCC, NFSM, NHM, RKVY,
SHG, Livestock insurance, etc. have completely
disappeared in all the villages of Bihar and
Jharkhand (Table 18).Orissa state has been
quite aggressive in expanding the reach of
these programmes very well.
Key Issues to Catalyse Rural Transformation
Mellor (1978) argues that rural
diversification in India is the outcome of
technology-induced growth in the agricultural

sector. On the production side, a growing
agriculture requires inputs of fertilizer, seeds,
herbicides, pumps, sprayers, equipment and
repair services either produced or distributed
by non-farm enterprises. Increased agricultural
output in a forward direction also stimulates
milling and processing activities. The
consumption linkage in agriculture arises when
growing farm income boosts demand for basic
consumer goods. This linkage increases over
time as rising per capita income (PCI) induces
diversification of consumption spending into
non-foods. Improved access to physical or
produced capital (basic infrastructure and the
production assets and means which enable
people to pursue their livelihoods) is an
essential element to provide meaning
employment for rural people engaged in
farming and other activities. In addition to
physical capital, the financial resources
available to people (including savings, credit,
remittances and pensions) provide them with
different livelihood options (Carney, 1998).
Therefore, to catalyse the rural transformation
in rural eastern region, where still large
population are engaged in farming, following
strategies may be considered:
Agriculture-led Growth
The large population in eastern states
depend on agriculture, therefore rural
transformation in these states require an
agriculture-led growth, which includes:
a. Productivity improvements, through

Table 18: Government sponsored social safety net and development programmes in
selected states
Government Development Program
Crop/ Livestock Improvement
Kisan Credit Card Scheme (KCC)
National Food Security Mission (NFSM)
National Horticulture Mission
RashtriyaKrishiVikashYojana (RKVY)
Self-help group (SHGs)/Farmers club
Subsidy on farm well/Farm ponds
Subsidy on purchase of agricultural
implements/machinery
Livestock insurance

2010
Bihar Jharkhand Odisha
***
*
*
*
*

**
*

*
*

*

***
*

Bihar

2012
Jharkhand Odisha

*
*

*
****
***
****

*

***

*

*

***

*

*

Number of * indicate number of villages covered under the scheme
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appropriate R&D efforts, transfer of
modern technologies and capacity
building of farmers. Higher crop
productivity and livestock productivity is
a key factor in rural poverty reduction.
b. Management of water economy, including
water harvesting, increasing water
productivity and bringing larger area
under irrigation. It would help in shifting
traditional crop production to more high
value crops production.
c. Development of market infrastructure at
district-level
d. Promotion of agro-based industries in
rural areas according to the comparative
advantage
e. Climate change preparedness
Building up rural infrastructure, with special
focus on energy, roads and financial services.
Improving social infrastructure, primary
health care facilities and schooling in rural
areas and, finally
Strengthening wide scale usage of ICTs.
CONCLUSIONS
Agriculture and allied sector (livestock,
fisheries and poultry) is strategically important
for sustainable and inclusive development of
rural eastern region. It is a major employer and
a means of reducing poverty and ensuring food
security. In coming years, agriculture needs to
change profoundly in the region to meet
increasing demands while facing more
competitive and volatile markets, and the
effects of climate change. Small family farms
while highly heterogeneous, growing demand
for high-quality nutritious food and other
agricultural goods would create opportunities
for them to become viable businesses.
However, many of the factors underlying
constrain the entrepreneurship of smallholder
farmers. Due to unviable land holding and low
profitability of farming, small farmers in eastern
states are entering into labour market to
supplement their livelihood. Therefore, small
farming has to be made viable through massive
public investment in basic and social
infrastructure and, establishing new

institutions like farmers groups, so as to reduce
the cost of cultivation and contributes to more
marketed surplus. Although the production
of high-value agriculture is labour-intensive
and thus more suitable for smallholders, they
face a number of constraints-high perishability,
fragmented markets, high price volatility, low
volumes of marketable surplus and remote
location of operation with poorly developed
infrastructure. As a result, smallholders face
high transaction costs and risks in production
and marketing of such commodities. The
evidence suggests that thesupport should be
oriented towards enhancing agricultural
productivity, effective delivery of public goods
and associated services such as R&D,
irrigation, and other infrastructure. The next
biggest challenge in the region (Bihar,
Jharkhand and Orissa) is educating and skilling
large and growing young population. In this
context, significant upgradation of rural
education, health care and infrastructure are
vital. Further improving the effective scaleneutral technological intervention providing
accurate information of market and monsoon
will help everyone better return in the long
run.Public-privatepartnership will play an
important role in realizing strategies that
promote resilience, such as by providing
incentives for investments that reduce
vulnerability to shocks; or that improve risk
management capacity (income insurance,
social protection and education); fostering
well-functioning markets; and ensuring good
governance.
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Annexure I
Monthly per capita expenditure by different income categories in rural area of
selected states
(`)
Percent

Bihar
Jharkhand
2004 2011
2004 2011
<5
215 493
207
483
5-10
255 594
257
601
10-20
296 694
296 697
20-30
341 807
340
812
30-40
386 908
386 904
40-50
432 1015
428 1017
50-60
482 1138
481 1141
60-70
543 1292
544 1280
70-80
626 1478
629 1482
80-90
764 1801
764 1784
90-95
979 2324
996 2272
95-100 1534 3024
1767 3642
Source: Authors own estimation
2004: 2004-05 and 2011: 2011-12

Odisha
2004 2011
193 473
253 604
296 698
342 804
385 902
428 1014
483 1141
544 1296
628 1506
766 1821
1010 2317
1708 3456

AP
2004 2011
190 475
256 601
298 699
342 818
385 913
432 1011
482 1148
544 1299
628 1504
770 1814
1008 2327
1937 3676

Tamil Nadu
2004 2011
202 518
255 601
298 707
343 812
387 910
430 1020
482 1140
544 1296
632 1496
771 1823
998 2335
2358 3919

Punjab
2004 2011
212 541
249 564
298 699
346 837
386 899
430 1021
483 1154
545 1290
629 1508
782 1826
1005 2334
1767 3943

Maharashtra
2004 2011
199
448
254
596
294
714
342
812
385
915
431 1016
481 1140
545 1291
629
1495
771 1815
1003 2340
1872 4113

Gujarat
2004 2011
204 493
255 600
299 702
344 817
386 914
430 1024
484 1142
542 1292
629 1499
775 1835
991 2318
1646 3772

Annexure II
Income distribution in rural area of selected states in 2004-05 and 2011-12
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Swati Tiwari. 2014. Improving Livelihoods
of Small and Marginal Farmers in Korba
District of Chhattisgarh. Institute of Agri
Business Management, Swami Keshwanand
Rajasthan Agricultural University, Bikaner: 50.
Subject: Agri Business Management
Major Advisor: Dr. Aditi Mathur
JEL Classification: Y40
The present investigation carried out by
selecting 2500 households in two blocks of
Korba district of Chhattisgarh. In addition to
this, Focus Group Discussions (FGD), indepth interviews (IDIs), market assessment,
etc. were also conducted in the locations
identified for the project. The study also
emphasized on convergence of various
ongoing schemes of the government with the
needs which have emerged from the targeted
villages. The study will have emphasis on the
formation and development of community
based institutions such as Farmers Producers
Organizations (FPOs) like Laghu Kisan
Utpadak Sangathan (LKUS) and Farmers
Interest Groups (FIGs). The main focus will be
on agri-related and agri-allied livelihood
activities to diversify and enhance household
income sources. Similarly, the project will make
efforts to develop alliances of livelihood
promotion organizations such as Sampoorna
Ajeevika Sangathan (SAS).It is true that
farmers with better knowledge of improved and
latest technologies of cultivation can have
better adoption of the recommended practices.
It is therefore necessary that a benchmark
survey of the adoption level should ascertain
the association between the knowledge and
adoption. It is also very essential that the
government officials responsible for extension
activities at the field level are aware of the latest
agricultural technologies so that they can
impart expert advice to the cultivators. The
regular and continuous training of field

personals are therefore of utmost importance.
The development of women SHGs has also
been emphasized in order to strengthen the
efforts of enhancing overall livelihoods for
women development. The study provides an
understanding of the cluster in terms of
demography, livelihood situation, extent of
agriculture, livestock, gender, etc; the third
section provides description of the focal
problems, challenges faced by the local people
of the cluster. Based on all the findings, a new
model has been proposed with the help of this
survey which tells about overall framework for
approach and strategies that shall be adopted.
The final section deals with the proposed
project interventions.
Vikas Pawaryia. 2014. Economic Analysis
of Poultry Enterprise in Jaipur District of
Rajasthan State. Department of Agricultural
Economics, S.K.N.College of Agriculture,
Jobner-303329: 120.
Subject: Agricultural Economics
Major Advisor: Dr. S.S.Jheeba
JEL Classification: Y40
The present investigation was carried out
to study the costs and returns, income and
employment generation, resource use
efficiency, size productivity relationship and
constraints in poultry enterprise in the Jaipur
district of Rajasthan. Jaipur district ranked
second in the organized poultry farming. There
were 200 organized poultry farms. A sample of
20 farms that is 10 per cent of population was
selected for the study. Both primary and
secondary data were collected through field
survey with the help of pre tested schedule
and secondary data were collected from
directorate of animal husbandry, Jaipur for the
period of year 2010 to year 2013. The analysis
revealed that total variable cost was 79.28 per
cent in broiler farm and 90.01 per cent in layer
farm of which feed cost was the major
constituent. Two third of the total poultry
enterprise in both layer and broiler farm was
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contributed by feed cost. All calculated benefit
cost ratios were more than unity, NPV values
were positive and profit rates were more than
100. The total average income and employment
generated was increasing over time and layer
farms were more profitable than broiler farms
with respect to income and employment
generation. Cobb-Douglas production
function showed that the regression
coefficients of poultry feed, chicks cost,
labour cost, transportation cost and veterinary
services were found to be positive and
revealed the increasing returns to scale. Day
old chicks, labour cost, transportation cost and
veterinary costs were underutilized and need
to be increased. The size productivity
relationship where low value of R2 showed that
number of birds in the farm did not affect
productivity significantly. Major constraints
faced by poultry farmers were high cost of feed
and high fluctuation in selling price of broilers.
Vikrant Dhawan. 2014. Impact of Minimum
Support Prices on Agriculture in Punjab.
Department of Economics and Sociology,
Punjab Agricultural University, Ludhiana141004: 53.
Subject: Agricultural Economics
Major Advisor: Dr. J.M. Singh
JEL Classification: Y40
The present study was based on
secondary data and was undertaken to examine
the impact of minimum support prices on
cropping pattern, changes in resource use and
also to study the trends in profits from major
crops over time in Punjab. The data on area
under major crops in Punjab, minimum support
prices (MSP) of major crops from 1965-66 to
2011-12 and changes in resource use was
collected various reliable sources. The study
revealed that the minimum support price has
made an immense impact on the cropping
pattern in Punjab as the area under wheat and
paddy crops, which was 40.50 and 6.90 per
cent of gross cropped area (GCA) in 1970-71,

has increased to 44.65 and 35.66 per cent in
2011-12, despite these increases, the area under
pulses, maize, bajra, oilseeds and sugarcane
declined by 7.18, 3.47, 9.75, 3.61and 0.69 per
cent, respectively. Thus, paddy-wheat crop
rotation became predominant at the cost of
maize, other cereals, oilseeds and pulses in the
state. The regression analysis brought out that
with one per cent increase in lagged minimum
support price (MSP), the area under wheat and
paddy crops increased by 0.12 and 0.48 per
cent, respectively whereas for cotton crop, with
one per cent increase in lagged MSP, the area
decreased by 0.06 per cent. This decline in area
under cotton crop was due to severe incidence
of pests on this crop during the nineties. The
study further revealed that the use of inputs
such as chemical fertilizers, pesticides,
insecticides, sources of irrigation and
agricultural labour have also increased at a
growth rate of 6.39, 1.96, 2.03, 0.81 and 3.18 per
cent, respectively over the years. The number
of tractors in state which were only 1.10 lakhs
in 1980 increased to more than four lakhs in
2010. Also, other farm machinery such as disc
harrow, seed cum fertilizer drills and threshers
have also increased at a growth rate of five per
cent, seven per cent and 12 per cent,
respectively. The study further revealed that
profits during A1 and C2 costs over the study
period 1981-82 to 2010-11 went up
tremendously by 10.82 and 12.45 per cent for
wheat crop, 9.92 and 11.36 per cent for paddy
crop and 8.75 and 9.67 per cent, for cotton crop.
Lastly, it was inferred that in order to make
Punjab agriculture sustainable, some efforts
should be undertaken i.e. emphasis should be
given on growing water saving crops, use of
chemical fertilizers and pesticides should be
minimized by using organic manures.
Government initiatives should be there to
ensure assured prices, IPM techniques and
marketing of competing crops of paddy and
wheat. Besides, farmer’s training camps,
demonstration and adoption of new
agricultural technologies can be helpful in
making farming viable.
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